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Figure 6.6 - Hydrograph of WQSP-3

Figure 6.7 - Hydrograph of WQSP-4
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Figure 6.8 - Hydrograph of WQSP-5

Figure 6.9 - Hydrograph of WQSP-6
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Groundwater level data were transmitted on a monthly basis to the NMED, Sandia
National Laboratories (SNL), and the CBFO Technical Assistance Contractor. 
Appendix F, Table F.9 incorporates errata that were noted and corrected during the
year.  A copy of the data was placed in the operating record for inspection.

Regional Culebra flow is documented in the WIPP body of literature to be generally
south.  For the WIPP site, equivalent freshwater heads for December 2007 were used
to contour the potentiometric surface map.  This month was judged to have a large
number of Culebra water levels available, few wells affected by pumping events, and all
wells in quasi-steady state with few individual wells contrary to the general water level
trend.  Table 6.3 shows the water level data set.  

Notable is that December 2007 was the first month that CY 2007 density information
was used to adjust measured water levels to the adjusted freshwater head as shown. 
This single adjustment factored into the CY 2007 Culebra hydrographs and trend
analysis already discussed.  Section 6.2.6 shows the slight differences in density
between CY 2007 and the CY 2006 survey or data sets used.  Different pressure
density surveys may provide slightly different densities simply because of measurement
error.  Groundwater density is susceptible to change when stresses are induced such
as well development, extended pumping, water injection for slug tests, or when natural
recharge to the system occurs.  The density data set used to adjust measured water
levels to adjusted freshwater heads will be updated each January based on the most
recent density measurements.  Adjusted freshwater heads are typically accurate to
+ 1.5 feet given the density measurement error.

Figure 6.10 - Hydrograph of WQSP-6A
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Table 6.3 - Water Level Elevations for the December 2007 Potentiometric Surface,
Culebra Hydraulic Unit

Well I.D. Date of
Measurement

Adjusted
Freshwater

Head
(feet, msl)

Density
Used 

(grams/cc)
Notes

AEC-7 12/10/07 3,239.22 1.211
Freshwater head not representative of Culebra
water due to leakage from Salado.  No surrogate
used. 

C-2737 (PIP) 12/11/07 3,021.78 1.010 Do not use.  Freshwater in tubing.
ERDA-9 12/11/07 3,028.38 1.047
H-02b2 12/11/07 3,050.47 1.014
H-03b2 12/11/07 3,013.37 1.042
H-04b 12/11/07 3,006.63 1.015
H-05b 12/10/07 3,083.43 1.091
H-06b 12/07/07 3,074.32 1.034

H-07b1 12/10/07 3,000.48 1.002
H-09c (PIP) 12/10/07 2,997.58 1.001

H-10c 12/10/07 3,030.53 1.008
H-11b4 12/11/07 3,008.28 1.070
H-12 12/10/07 3,001.92 1.097

H-15 (PIP) 12/11/07 3,018.55 1.053 Do not use.  Freshwater in tubing.
H-17 12/11/07 3,008.22 1.133

H-19b0 12/11/07 3,015.41 1.068 H-19B2, H-19B3, H-19B4, H-19B5, H-19B6, H-19B7
are redundant.

I-461 12/07/07 3,048.00 1.005
SNL-01 12/07/07 3,089.90 1.033
SNL-02 12/07/07 3,077.69 1.012
SNL-03 12/07/07 3,084.57 1.023
SNL-05 12/07/07 3,081.27 1.010

SNL-06 1.246 No access through 2007.  Depressed and
recovering from pumping.

SNL-08 12/10/07 3,038.29 1.103 Depressed from pumping Jul - Aug 2007.
SNL-09 12/07/07 3,058.84 1.024
SNL-10 12/11/07 3,054.57 1.011
SNL-12 12/10/07 3,003.61 1.005
SNL-13 12/10/07 3,016.00 1.027
SNL-14 12/11/07 3,006.51 1.048

SNL-15 12/10/07 2,874.96 1.228
Abnormally depressed from projected steady
Culebra head at this location, no good for
potentiometric surface. 

SNL-16 12/10/07 3,014.00 1.010
SNL-17 12/10/07 3,007.46 1.006
SNL-18 12/07/07 3,081.55 1.028
SNL-19 12/07/07 3,077.98 1.003

WIPP-11 12/07/07 3,087.68 1.038
WIPP-13 12/11/07 3,083.49 1.053
WIPP-19 12/11/07 3,070.67 1.044

WIPP-25 (PIP) 1.011 No access until after December 2007 water level
round.  Freshwater in tubing December 2007
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Table 6.3 - Water Level Elevations for the December 2007 Potentiometric Surface,
Culebra Hydraulic Unit

Well I.D. Date of
Measurement

Adjusted
Freshwater

Head
(feet, msl)

Density
Used 

(grams/cc)
Notes
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WIPP-30 (PIP) 09/17/07 3,090.87 1.000 Do not use.  Leaky packer through 2007.  Density
rounded from 2007 field measurement of 0.994

WQSP-1 12/11/07 3,080.88 1.048 Density from DMP Round 25, field hydrometer
WQSP-2 12/11/07 3,089.46 1.048 Density from DMP Round 25, field hydrometer
WQSP-3 12/11/07 3,077.03 1.146 Density from DMP Round 25, field hydrometer
WQSP-4 12/11/07 3,016.31 1.075 Density from DMP Round 25, field hydrometer
WQSP-5 12/11/07 3,013.46 1.025 Density from DMP Round 25, field hydrometer
WQSP-6 12/11/07 3,025.12 1.014 Density from DMP Round 25, field hydrometer

Adjusted freshwater level contours of the Culebra for December 2007 are shown on
Figure 6.11.  These were created using SURFER version 8.06.39 surface mapping
software by Golden Software.  Thirty-six water level elevation data points (Z) from
Table 6.3 were used.  The method used to generate the data grid was kriging with
100 rows and 73 columns (7,300 nodes).  After kriging and contouring the 36 wells, the
contour map was excised to that seen in Figure 6.11.  Although this figure is visually
scaled down to focus on the site, the contours represent the entire network of data
points used in the kriging and contouring process.  The shaping of the contours at the
LWA boundary thus represents far-range control afforded by wells not seen on the
figure.
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Figure 6.11 - Culebra Potentionmetric Surface Map
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The Culebra flow rate was determined for a flow path between the waste handling shaft
and the LWA boundary, and the discharge velocity was calculated using the following
equation.

q = Ki

Where:

K = hydraulic conductivity at WQSP-4, which had been placed in a high
transmissivity zone (0.52 ft/day)

i = hydraulic gradient across the flow path

The discharge velocity thus calculated is 1.5E-03 ft/day (4.6E-04 m/d).  The overall
gradient on the flow path was 0.003 (dimensionless).

6.2.6 Pressure Density Surveys

At the WIPP site, variable TDS concentrations result in variability in groundwater
density.  WIPP measures the density of well-bore fluids in water level monitoring wells
to adjust water levels to their equivalent freshwater head values.  This allows more
accurate determination of relative heads between wells.

In 2007, density measurements were derived from 44 wells, as shown in Table 6.4, from
Mini Trolls installed by Sandia National Laboratories, the Scientific Advisor.  This
approach employed several calibrated pressure-measuring transducers dedicated to
given wells at times during the year, whereas in 2006, a single calibrated transducer
was moved among all the wells to perform the work.  For the WQSP wells, field
hydrometer measurements are always used.  For comparison, 2006 density data are
shown.  

As to application, the 2006 ASER employed density values that were considered most
representative of each well based on a body of historical data for each well, setting
aside the 2006 Pressure Density results.  The 2006 ASER also employed field
hydrometer readings to two decimals.  Future ASERs will use the most recent density
measurements. 
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Table 6.4 - Pressure Density Survey for 2007

Well I.D.

Last Reported in
2006 ASER, and

used in 2006
Potentiometric

Map if Applicable

2006 Pressure
Density

Survey Result

2007 Pressure
Density Survey

Result - used for
2007 ASER

Potentiometric Map
(Table 6.3)

Notes for 2007 Pressure Density
Survey

Density
(grams/cc)

Density
(grams/cc)

Density
(grams/cc)

AEC-7 1.089 1.211 1.211 Not representative of Culebra
water; water leaking from Salado 

C-2737 1.010 1.027 1.010 Freshwater used to inflate packer;
not representative of Culebra water

ERDA-9 1.067 Obstructed 1.047
H-02B2 1.013 1.000 1.014
H-03B2 1.036 1.009 1.042
H-04B 1.011 1.021 1.015
H-05B 1.099 1.099 1.091
H-06B 1.041 1.043 1.034
H-07B1 1.002 1.006 1.002
H-09C 1.005 1.007 1.001
H-10C 1.009 1.005 1.008
H-11B4 1.064 1.071 1.070
H-12 1.083 1.108 1.097
H-15 1.097 Testing in

progress
1.053 Freshwater used to inflate packer;

not representative of Culebra water
H-17 1.136 1.134 1.133
H-19B0 1.067 1.071 1.068
I-461 1.004 1.017 1.005
SNL-01 1.028 1.027 1.033
SNL-02 1.010 1.017 1.012
SNL-03 1.035 1.028 1.023
SNL-05 1.011 1.010 1.010
SNL-06 No meas. No meas. 1.246
SNL-08 1.056 1.051 1.103
SNL-09 1.022 1.024 1.024
SNL-10 1.001 1.004 1.011
SNL-12 1.004 1.006 1.005
SNL-13 1.054 1.008 1.027
SNL-14 1.062 1.038 1.048
SNL-15 1.230 1.221 1.228
SNL-16 1.014 1.000 1.010

SNL-17
1.001 Testing in

progress 1.006

SNL-18
1.015 Testing in

progress 1.028

SNL-19
1.007 Testing in

progress 1.003
WIPP-11 1.038 1.039 1.038
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Table 6.4 - Pressure Density Survey for 2007

Well I.D.

Last Reported in
2006 ASER, and

used in 2006
Potentiometric

Map if Applicable

2006 Pressure
Density

Survey Result

2007 Pressure
Density Survey

Result - used for
2007 ASER

Potentiometric Map
(Table 6.3)

Notes for 2007 Pressure Density
Survey

Density
(grams/cc)

Density
(grams/cc)

Density
(grams/cc)
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WIPP-13 1.050 1.041 1.053
WIPP-19 1.060 1.055 1.044
WIPP-25 1.022 Testing in

progress
1.011 Freshwater used to inflate packer in

Dec 2007; not representative of
Culebra water

WIPP-30 1.025 1.007 1.000 Leaky packer; not representative of
Culebra water

WQSP-1 1.040 1.048 1.048 Round 25, field hydrometer
WQSP-2 1.040 1.047 1.048 Round 25, field hydrometer
WQSP-3 1.140 1.145 1.146 Round 25, field hydrometer
WQSP-4 1.060 1.074 1.075 Round 25, field hydrometer
WQSP-5 1.020 1.025 1.025 Round 25, field hydrometer
WQSP-6 1.010 1.014 1.014 Round 25, field hydrometer

6.3 Drilling Activities

Three shallow piezometers were drilled around the SPDV tailings pile during 2007. 
These were installed as a requirement of the DP-831 permit (see Section 6.6).

6.4 Hydraulic Testing and Other Water Quality Sampling

Hydrologic testing was performed throughout 2007.  In January, slug tests of the
Culebra were conducted at C-2737.  In late July, a slug test of the Culebra was
performed on SNL-8.  Both wells had been drilled and completed prior to 2007. 

In addition to pumping tests primarily for hydraulic characterization, SNL performed
sampling to obtain basic water chemistry data and age-dating at selected wells. Water
sampling for general chemistry parameters was performed at SNL-15 in April, SNL-8 in
July, and SNL-14 in August.  Age dating sampling was performed at SNL-8 and
SNL-14.

6.5 Well Maintenance

Well maintenance activities for 2007 included resetting packers in wells C-2737 and
WIPP-25, and an attempted removal of a packer in WIPP-30.  In addition, the damaged
well, SNL-16, was repaired.  Its new top of casing elevation was unchanged.

After testing at well C-2737, the PIP was reset in this well during February to allow
monitoring of both the Magenta and Culebra.  Also following testing at well WIPP-25,
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the PIP was reset in this well in December to allow dual monitoring of the Magenta and
Culebra Members of the Rustler Formation.  In December, leakage of the packer
separating the Magenta and Culebra of WIPP-30 was suspected due to water level
behavior in the Magenta.  Removal of this well's packer was attempted in December;
however, during the process it got stuck in the well casing.  It has been scheduled to be
plugged and abandoned in 2008.

6.6 Shallow Subsurface Water Monitoring Program 

SSW occurs beneath the WIPP site at a depth of less than 100 ft below ground level at
the contact between the Santa Rosa and the Dewey Lake (Figure 6.1).  The formations
containing shallow water, specifically at the site, yield generally less than one gallon per
minute in monitoring wells and piezometers and the water contains high concentrations
of TDS (968 mg/L to 245,500 mg/L) and chloride (186 mg/L to 150,000 mg/L); to the
south, yields are greater.  The origin of the high TDS in this water is believed to be
primarily from anthropogenic sources, with some contribution from natural sources.  The
SSW occurs not only under the WIPP site surface facilities but also to the south as
indicated by shallow water in drill hole C-2811, about one half mile south of the waste
handling shaft (Figure 6.12).  Additionally, drilling in 2007 around the SPDV tailings pile
revealed shallow water in three piezometers (PZ-13, PZ-14, and PZ-15, shown in Figure
6.12).  Natural shallow groundwater occurs in the middle part of the Dewey Lake at the
southern portion of the WIPP site (WQSP-6A) and to the south of the WIPP site (J. C.
Mills Ranch).  To date, there is no indication that the anthropogenic SSW has affected
the naturally occurring groundwater in the Dewey Lake.

Since discovery of the SSW in 1995 and through most of 2007, 12 piezometers (PZ-1 to
PZ-12) and four wells (C-2505, C-2506, C-2507, and C-2811) have been part of a
monitoring program to measure spatial and temporal changes in SSW levels and water
quality.  SSW monitoring activities during 2007 included SSW level surveillance
primarily at these 16 locations (Figure 6.12).  
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Figure 6-12 - Location of SSW Wells (Piezometers PZ-01 through 15, C-2811, C-2505,
C-2506, C-2507, H-3D)
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On December 29, 2006, the NMED GWQB issued a DP-831 modification with a
condition that the SPDV salt pile be investigated as a possible source of shallow
groundwater.  The modification indicated that WIPP should install three monitoring wells
adjacent to the SPDV tailings pile.  Piezometers PZ-13, PZ-14, and PZ-15 were drilled
during August 2007 around the SPDV tailings pile to investigate the possibility of SSW
beneath the subsurface (DOE/WIPP-08-3375).  

Piezometers PZ-13, PZ-14, and PZ-15 indicated saturated sections in all three locations
at differing horizons and, in one case, a different formation.  Based on the geologic data
obtained the SSW appears to be isolated in different and variable zones around the
SPDV tailings pile based on examination of split spoon samples obtained during drilling. 
Structural features of the Santa Rosa/Dewey Lake contact play an important role in
accumulation and movement of SSW and the stratigraphy overlying the Santa Rosa/
Dewey Lake contact is heterogeneous and tortuous.  The heterogeneity and tortuosity
leads to preferential flow and a vertical dampening effect.  The heterogeneity, small
saturated lenses, and tortuous flow affects the ability for flow to readily occur in the
unsaturated zone around the SPDV tailings pile (DOE/WIPP-08-3375).

Piezometers PZ-13, PZ-14, and PZ-15 have been added to the quarterly water level
monitoring and semiannual sampling programs as part of DP-831.

6.6.1 Shallow Subsurface Water Quality Sampling

DP-831, as modified, requires ten SSW wells to be sampled on a semiannual basis. 
Wells PZ-1, PZ-5, PZ-6, PZ-7, PZ-9, PZ-10, PZ-11, PZ-12, C-2811, and C-2507 are
sampled for this program.  These wells were sampled in May and October 2007 and
laboratory analyzed for the parameters presented in the previous section.  The new
piezometers installed around the SPDV tailings pile were sampled once during October
2007.  Results are indicated in Table 6.5.

Table 6.5 - 2007 Shallow Subsurface Water Quality Sampling Results

General Chemistry Parameters Trace Metals

Monitoring
Site

Sample
Date

Nitrate
(mg/L)

Sulfate
(mg/L)

Chloride
(mg/L)

TDS
(mg/L)

Selenium
(mg/L)

Chromium
(mg/L)

PZ-1 5/9/07 2.70 2220 63000 107000 <0.0500 <0.0250
PZ-1 10/9/07 <1.00 2820 83200 99500 <0.1000 <0.0250
PZ-5 5/9/07 4.60 1640 17300 32400 <0.0500 <0.0250
PZ-5 10/9/07 <1.00 1880 19400 28700 0.0710 <0.005
PZ-6 5/9/07 6.65 2840 73500 122500 <0.0500 <0.0250
PZ-6 10/9/07 <1.00 3080 81000 105000 <0.1000 <0.0250
PZ-7 5/7/07 5.15 3190 6480 119000 <0.0200 0.0200
PZ-7 10/8/07 <1.00 2660 45600 65000 0.0640 <0.00500
PZ-8 10/15/07 0.677 500 7440 15000 0.039 <0.00500
PZ-9 5/9/07 3.28 4320 89600 164000 <0.0500 <0.0250
PZ-9 10/9/07 <200 4720 116000 144000 <0.0200 <0.0050
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Table 6.5 - 2007 Shallow Subsurface Water Quality Sampling Results

General Chemistry Parameters Trace Metals

Monitoring
Site

Sample
Date

Nitrate
(mg/L)

Sulfate
(mg/L)

Chloride
(mg/L)

TDS
(mg/L)

Selenium
(mg/L)

Chromium
(mg/L)
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PZ-10 5/7/07 14.8 407 274 1504 <0.0200 0.0200
PZ-10 10/8/07 <1.00 211 186 968 0.0260 <0.0050
PZ-11 5/7/07 3.84 2620 68700 135000 <0.0200 <0.0100
PZ-11 10/8/07 <1.00 2970 94400 108000 <0.0200 <0.0050
PZ-12 5/7/07 10.8 831 3780 7010 <0.0200 0.0240
PZ-12 10/8/07 <1.00 958 4310 6200 0.0260 <0.0050
PZ-13 10/10/07 12.4 2670 150000 245500 <0.01000 <0.00500
PZ-14 10/15/07 1.41 2140 71500 106000 <0.0100 <0.00500
PZ-15 10/15/07 2.97 169 764 2060 0.022 <0.00500
C-2811 5/7/07 5.31 516 1760 4205 <0.0200 0.0310
C-2811 10/8/07 <1.00 635 2980 3860 0.0510 <0.0050
C-2507 5/9/07 6.62 1110 3060 5485 <0.0500 <0.0250
C-2507 10/9/07 <1.00 1220 3500 5540 0.0550 0.007

6.6.2 Shallow Subsurface Water Level Surveillance

Sixteen wells were primarily used to perform surveillance of the SSW-bearing horizon in
the Santa Rosa Formation and the upper portion of the Dewey Lake Redbeds
Formation.  Water levels were collected quarterly for all locations presented in Figure
6.12, with the exception of PZ-13, PZ-14, and PZ-15, which only had two rounds of
measurements during 2007 (Appendix F, Table F.8).  Well PZ-8 was dry since its drilling
in 1996 through October 2007.

The potentiometric surface for the SSW using December 2007 data is presented in
Figure 6.13.  The contours were generated using SURFER version 8.06.39 surface
mapping software by Golden Software.  All 19 data points were used in the contour
development.  The potentiometric surface was then overlain on top of a shaded relief
map of the Dewey Lake Surface.

Groundwater elevation measurements in the SSW indicate that flow moves east and
south away from a potentiometric high located near PZ-7 adjacent to the Salt Pile
Evaporation Pond (Figure 6.13).  At this time, it appears that the water identified in
PZ-13 and PZ-14 is separate and distinct from the SSW in the other wells on the WIPP
site.  Water detected in PZ-15 is a separate and distinct body to all the SSW wells.
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Figure 6.13 - SSW Potentiometric Surface Superimposed on Dewey Lake
Surface



Waste Isolation Pilot Plant Annual Site Environmental Report for 2007
DOE/WIPP-08-2225

6-28

6.7 Public Drinking Water Protection

The water wells nearest the WIPP site that use the natural shallow groundwater for
domestic use are the Barn Well and Ranch Well located on the J. C. Mills Ranch. 
These wells are located approximately 3 mi south-southwest of the WIPP surface
facilities, and about 1.75 mi south of WQSP-6A (see Figure 6.3 for location of
WQSP-6A).  TDS concentrations in the Barn Well have ranged from 630 to 720 mg/L,
and TDS concentrations in the Ranch Well have ranged from 2,800 to 3,300 mg/L
(DOE, 1996).

Because of the nearest potable water supply at the Mills Ranch and the discovery of
SSW at the site, a water budget analysis of the SSW was performed by Daniel B.
Stephens & Associates (Daniel B. Stephens and Associates, Inc., 2003).  The analysis
was performed to evaluate important hydrologic processes controlling the SSW and
provide:

C An estimate of the volume of water contained within the perched zone

C Quantification of seepage inputs to the SSW from past and current practices

C A model of SSW accumulation, flow conditions, and potential long-term
migration

C Determination of the effects of engineered seepage reduction measures that
could be implemented at existing seepage sources

The water budget analysis included compilation of recorded discharges, site drainage
summary, surface infiltration modeling, saturated flow modeling, and long-term
migration modeling.  Water budget results indicated that seepage from five primary
sources (salt pile and four surface water detention basins) provided sufficient recharge
to account for the observed SSW saturated lens and that the lens is expected to spread.

The potential extent for long-term SSW migration was examined by expanding the
saturated flow model domain to include the 16-square-mile WIPP Land Withdrawal
Area.  The long-term migration model simulations indicated that the engineered
seepage controls would substantially reduce the extent of migration.
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CHAPTER 7 - QUALITY ASSURANCE

The fundamental objective of a QA program, as applied to environmental work, is to
ensure that high-quality measurements are produced and reported from the analyses of
samples collected using proven methods and practices.  The defensibility of data
generated by laboratories must be based on sound scientific principles, method
evaluations, and data verification and validation.

In 2007, WIPP Laboratories performed the radiological analyses of WIPP environmental
samples, while contract laboratories, Carlsbad Environmental Monitoring and Research
Center (CEMRC), in Carlsbad, New Mexico; and TraceAnalysis, Inc., in Lubbock,
Texas, performed the nonradiological analyses.  These laboratories were required
contractually to have documented QA programs, including standard procedures to
perform the work.  The WIPP Laboratories and TraceAnalysis, Inc., were required to
participate in intercomparison programs with such entities as the National Institute of
Standards and Technology Radiochemistry Intercomparison Program (NRIP), the Mixed
Analyte Performance Evaluation Program (MAPEP), the Environmental Resource
Associates® interlaboratory assessment, and/or other reputable intercomparison
programs.  Laboratories used by the WIPP program are required to meet the applicable
requirements of the CBFO Quality Assurance Program Document
(DOE/CBFO-94-1012), as flowed down through the Washington TRU Solutions LLC
Quality Assurance Program Description (WP 13-1).

The laboratories also used one or more of these accepted protocols in their QA
program:

C American Society of Mechanical Engineers [ASME] NQA [Nuclear Quality
Assurance] -1-1989; ASME NQA-2a-1990 Addenda, Part 2.7, to ASME
NQA-2-1989 edition; and ASME NQA-3-1989 edition (excluding Section 2.1[b]
and [c], and Section 17.1)

C Title 10 CFR Part 50, Appendix B, "Quality Assurance Criteria for Nuclear
Power Plants and Fuel Reprocessing Plants"

C EPA/600 4-83-004, Interim Guidelines and Specification for Preparing Quality
Assurance Project Plans

C U.S. Nuclear Regulatory Commission Regulatory Guide 4.15, Rev. 1, Quality
Assurance for Radiological Monitoring Program-Effluent Streams and the
Environment

C ANSI N13.30, Performance Criteria for Radiobioassay

C ISO/IEC DIS 17025, General Requirements for the Competence of Testing and
Calibration Laboratories, International Organization for Standardization

C National Environmental Laboratory Accreditation Program (NELAP)
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The WIPP sampling program and its analytical laboratories operate in accordance with
Quality Assurance Plans and Quality Assurance Project Plans that incorporate QA
requirements for sampling from the WTS Quality Assurance Program Description. 
These plans contain such elements as:

C Management and Organization

C Quality System and Description

C Personnel Qualification and Training

C Procurement of Products and Services

C Documents and Records

C Computer Hardware and Software

C Planning

C Management of Work Process (Standard Operating Procedures)

C Assessment and Response

C Quality Improvement

To ensure that the quality of the systems, processes, and deliverables are maintained
or improved, three layers of assessments and audits are performed:

C DOE/CBFO performs assessments and audits of the WTS QA program.

C WTS performs internal assessments and audits of their own QA program.

C WTS performs assessments and audits of subcontractor QA programs as
applied to WTS contract work.

Along with protocols listed above, WIPP personnel must also implement DOE
Order 414.1C.  The data quality objectives for the sampling program are completeness,
precision, accuracy, comparability, and representativeness.

Representativeness is the extent to which measurements actually represent the true
environmental condition or population at the time a sample was collected.  The primary
objective of environmental monitoring is to protect the health and safety of the
population surrounding the WIPP facility.  Samples of ambient air, surface water,
sediment, soil, groundwater, and biota were collected from areas representative of
potential pathways for intake.
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The samples were collected using generally accepted methodologies for environmental
sampling and approved procedures, ensuring that the samples are representative of the
media sampled.  These samples were analyzed for natural radioactivity, fallout
radioactivity from nuclear weapons tests, and other anthropogenic radionuclides.  The
reported concentrations at various locations are representative of the baseline
information for radionuclides of interest at the WIPP facility.

Sections 7.1, 7.2, and 7.3 discuss the quality control results for the WIPP Laboratories,
CEMRC, and TraceAnalysis, Inc., respectively, in terms of how they met the
performance evaluation parameters. 

7.1 WIPP Laboratories

7.1.1 Completeness

The SOW for analyses performed by WIPP Laboratories states that "analytical
completeness, as measured by the amount of valid data collected versus the amount of
data expected or needed, shall be greater than 90 percent for WTS sampling
programs."  For radiological sampling and analysis programs, this contract requirement
translates into the following quantitative definition.

Completeness is expressed as the number of samples analyzed with
valid results as a percent of the total number of samples submitted for
analysis, or

Where:

%C = Percent Completeness

V = Number of Samples with Valid Results

n = Number of Samples Submitted for Analysis

Samples and measurements for all environmental media (air particulate composites,
groundwater, surface water, soil, sediment, and animal and plant tissues) were
100 percent complete for 2007.

7.1.2 Precision

The SOW states that analytical precision (as evaluated through replicate
measurements) will meet or surpass control criteria or guidelines established in the
industry-standard methods used for sample analysis.  To ensure overall quality of
analysis of environmental samples, precision was evaluated for both sample collection



Waste Isolation Pilot Plant Annual Site Environmental Report for 2007
DOE/WIPP-08-2225

7-4

and sample analysis.  Precision or reproducibility in sample collection was evaluated
through comparison of analytical results for duplicate collected samples.  A portable
low-volume air sampler was moved from location to location in each quarter, and was
operated along with routine stationary air particulate samplers.  There were no results of
these duplicate comparisons shown for 2007 as there were no instances in which both
the sample and the duplicate met the detection criteria.  The duplicate samples for other
environmental media were collected at the same time, same place, and under similar
conditions as routine samples.  Tables 4.4 and 4.5, 4.9, 4.13, 4.17, and 4.19 show
duplicate analysis results for groundwater, surface water, sediment, soil, and vegetation
samples, respectively.

The measure of precision for radionuclide sample analyses is the Relative Error Ratio,
RER.  The RER is expressed as follows:

( ) ( )
( ) ( )

RER
MeanActivity MeanActivity

SD SD

ori dup

ori dup
=

−

× + ×2 22 2

Where:

(Mean Activity)ori = Mean Activity of Original Sample

(Mean Activity)dup = Mean Activity of Duplicate Sample

SD = Standard Deviation of Original and Duplicate Samples

The quality assurance objective for the RER results is a value less than or equal to one. 
Values less than one are acceptable and demonstrate adequate reproducibility.  RERs
for most of the duplicate samples analyzed for multiple radiological parameters were
less than one, indicating good reproducibility for the combination of the sampling and
analysis procedures.  Some duplicate pairs for groundwater, sediments, soil, and
vegetation yielded RERs greater than one, indicating that the precision objective was
not met (Tables 4.4 and 4.5, 4.9, 4.13, 4.17, and 4.19).  The cause is unclear but may
be due to either the sampling or analysis procedures and may reflect actual differences
in the composition of the duplicate samples due to a non-homogeneous distribution of
radionuclides in the samples.  

Laboratory precision was verified through analysis of replicate samples.  Replicate
analyses were performed on 10 percent of samples when sample volume allowed.  A
second aliquot of the selected sample was taken and prepared and analyzed with the
sample batch.  If the sample replicates did not meet the RER acceptance criterion, the
entire batch was re-aliquoted and analyzed again.  If the RER acceptance criterion was
not met the second time, this was a good indication that the original sample was
inhomogeneous.  All laboratory replicates passed the RER acceptance criterion,
indicating acceptable laboratory precision.
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7.1.3 Accuracy

The SOW requires accuracy (as evaluated through analysis of spiked samples) to meet
or surpass control criteria or guidelines established in the industry-standard methods
used for sample analysis.  Instrument accuracy was assured/controlled by using
National Institute of Standards and Technology (NIST) traceable standards for
instrument calibration.  Overall analytical accuracy was checked through the use of
NIST-traceable, spiked, laboratory control samples (LCSs).  Analysis of LCSs
containing the isotopes of interest was performed on a 10-percent basis (one per every
batch of ten or fewer samples).  The data quality objective for the results was that the
measured concentration be within + 20 percent of the known values.  If this criterion
was not met, the entire batch of samples was reanalyzed.  LCS results for each isotope
were tracked on a running basis using control charts.  All radiological LCS results fell
within the acceptable ranges, indicating good accuracy.

Accuracy was also ensured through participation by the laboratory in the DOE MAPEP
and NRIP interlaboratory comparison programs, as discussed in more detail in
Section 7.1.4.  Under these programs, analytical results from WIPP Laboratories were
compared with the results obtained by the MAPEP and NRIP laboratories.  Performance
was established by percent bias, calculated as shown below.

Where:
% Bias = Percent Bias
Am = Measured Sample Activity
Ak = Known Sample Activity

7.1.4 Comparability

The mission of WIPP Laboratories is to produce high-quality and defensible analytical
data in support of the WIPP operations.  The SOW requires WIPP Laboratories to
ensure consistency through the use of standard analytical methods coupled with
specific procedures that govern the handling of samples and the reporting of analytical
results.  A key element in the WIPP Laboratories quality assurance program is to
analyze performance evaluation (PE) samples as part of interlaboratory comparison
programs administered by reputable agencies.  During the period September 1, 2006, to
September 1, 2007, WIPP Laboratories participated in four rounds of the NIST NRIP
and two rounds of the DOE MAPEP.  In addition, WIPP Laboratories hosted an on-site
audit and analyzed numerous PE samples from the DOE Laboratory Accreditation
Program (DOELAP), which granted accreditation for in-vitro bioassay analyses on
March 21, 2001, and renewed the accreditation in 2004 and 2007 as part of the three-
year renewal schedule.

The MAPEP, NRIP, and DOELAP programs involve preparing QC samples containing
various alpha-, beta-, and gamma-emitting radionuclides in synthetic urine, synthetic



Waste Isolation Pilot Plant Annual Site Environmental Report for 2007
DOE/WIPP-08-2225

7-6

feces, air filter, water, soil, and vegetation media, and distributing the samples to the
participating laboratories.  The programs are interlaboratory comparisons in that results
from the participants are compared with the experimentally measured results of the
administering agencies.  The programs assess each laboratory’s analysis results as
acceptable (or passing) or not acceptable (or failing), based on the accuracy of the
analyses.  

Since bioassay (urine and feces) samples are not analyzed as part of the WIPP
environmental program, these NIST program PE analysis results will not be specifically
discussed in this report.  However, out of a total of 106 NRIP, 96 DOELAP, and
102 MAPEP PE samples analyzed in fiscal year 2007, only six analysis results did not
meet the acceptance criteria of the various agencies.  Of these six, only four analysis
results were for the analysis of WIPP target analytes in environmental samples provided
by MAPEP.  The four results that did not meet the accuracy criteria are shown in
Table 7.1.

Table 7.1 - WIPP Laboratories Only MAPEP PE Sample Analysis Results Not Meeting
Accuracy Criteria

Analyte Matrix Reporteda Acceptable Rangeb MAPEP Result
134Cs Soil 218 + 14 Bq/kg (low) 316 - 588 Bq/kg 452 Bq/kg

137Cs Soil 264 + 18 Bq/kg (low) 368 - 683 Bq/kg 526 Bq/kg

234U Air filter 0.130 + 0.181 Bq/sample (high) 0.0687 - 0.1275 Bq/sample 0.0981 Bq/sample

238U Air filter 0.135 + 0.0187 Bq/sample (high) 0.0715 - 0.1327 Bq/sample 0.102 Bq/sample
a  Values reported by WIPP Laboratories
b  Acceptable ranges provided by MAPEP

Cesium-134 and 137Cs concentrations by gamma spectroscopy analysis were lower than
the acceptance criteria in soil but did meet the acceptance criteria in the water, air filter,
and vegetation matrices.  All other radionuclides analyzed by gamma spectroscopy also
met the acceptance criteria.  Cesium-134 is not a WIPP target radionuclide, but was
analyzed concurrently with 137Cs, which is a WIPP analyte.  WIPP Laboratories
determined that the sample size taken for analysis was not representative of the entire
sample, and larger sample sizes subsequently have been used for the gamma counting. 
Uranium-234 and 235U analysis results by alpha spectrometry were higher than the
acceptance criteria in the MAPEP filter sample, but these analytes did meet the criteria
in the water, soil, and vegetation matrices.  All other alpha spectrometry analysis results
were acceptable.  The MAPEP PE filter sample (MAPEP-07-RdF17) contained low
concentrations of the uranium isotopes, and the 234U and 238U results reported by WIPP
Laboratories were slightly higher than the upper range of the acceptance criteria as
shown in Tables 7-1 and 7-2.  WIPP Laboratories investigated possible reasons for the
high results but was not able to determine a specific cause.  As shown in Table 7-2,
WIPP Laboratories also reported 234U and 238U concentrations in MAPEP water, soil,
and vegetation matrices, and these results met the MAPEP acceptance range
(-25 percent/+50 percent) for all radionuclides and samples matrices of interest at the
WIPP site.  Table 7-2 also shows the results of the analysis of another air filter
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(MAPEP-06-RdF16, which also contained low concentrations of 234U and 238U and for
which the analysis results were within the acceptable range.  

Table 7.2 presents the analysis results for MAPEP soil, air filter, vegetation, and water
PE samples.  All MAPEP bias results met the acceptance criteria  (-25 percent/
+50 percent) for all radionuclides and media of interest at the WIPP site, with the
exception of those discussed above, and are included in the table.

Table 7.2 - Mixed Analyte Performance Evaluation Program Review for WIPP
Laboratories, 2007

MATRIX:  Air Filter (Bq/Filter) 
MAPEP-06-RdF16

MATRIX:  Air Filter (Bq/Filter) 
MAPEP-07-RdF17

[RN]a Reported
Value

MAPEPb

Value Ec % Bias Reported
Value

MAPEP
Value E % Bias

241Am 0.134 0.142 A -5.6 0.0777 0.0977 A -20.5
60Co 1.62 2.582 A 9.6 2.75 2.8876 A 14.3
134Cs 3.21 3.147 A 2.0 3.74 4.1960 A -10.9
137Cs 1.87 1.805 A 3.6 2.40 2.5693 A

-6.6

238Pu 0.118 0.118 A 0.0 0.0558 0.0669 A -16.6
239+240Pu 0.00155 NDd N/Ae N/A 0.0739 0.0839 A -11.9

90Sr 0.530 0.62 A -14.5 0.540 0.6074 A -11.1
234U 0.145 0.134 A 8.2 0.130 0.0981 N 32.5
238U 0.147 0.139 A 5.8 0.135 0.1021 N 32.2

MATRIX:  Soil (Bq/kg)
MAPEP-06-MaS16

MATRIX:  Soil (Bq/kg)
MAPEP-07-MaS17

[RN] Reported
Value

MAPEP
Value E % Bias Reported

Value
MAPEP
Value E % Bias

241Am 100 105.47 A -5.2 28.0 34.8 A -19.5
60Co 714 676.33 A 5.6 486 471.2 A 3.1
134Cs 218 452.13 N -51.8 330 327.4 A 0.8
137Cs 264 525.73 N -49.8 755 799.7 A -5.6
238Pu 78.8 82 A -3.9 27.5 31.3 A -12.1

239+240Pu N/A N/A N/A N/A 38.7 44.5 A -13.0
90Sr 189 223.3 A -15.4 291 319.0 A -8.8
234U 150 152.44 A -1.6 165 185.0 A -10.8
238U 154 158.73 A -3.0 168 192.4 A -12.7
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Table 7.2 - Mixed Analyte Performance Evaluation Program Review for WIPP
Laboratories, 2007

MATRIX:  Water (Bq/Sample) 
MAPEP-06-MaW16

MATRIX:  Water (Bq/Sample) 
MAPEP-07-MaW17

[RN] Reported
Value

MAPEP
Value E % Bias Reported

Value
MAPEP
Value E % Bias

241Am 2.26 2.31 A -2.2 1.65 1.71 A -3.5
60Co 226 213.08 A 6.1 28.8 26.9 A 7.1
134Cs 109 112.82 A -3.4 83.1 83.5 A -0.5
137Cs 197 196.14 A 0.4 168 163.0 A 3.1
238Pu 1.37 1.39 A -1.4 2.04 2.25 A -9.3

239+240Pu 1.82 1.94 A -6.2 2.00 2.22 A -9.9
90Sr 11.4 15.69 A -27.3 8.09 8.87 A -8.8
234U 2.23 2.15 A 3.7 2.34 2.49 A -6.0
238U 2.24 2.22 A 0.9 2.42 2.48 A -2.4

MATRIX: Vegetation (Bq/Sample) 
MAPEP-06-RdV16

MATRIX: Vegetation (Bq/Sample) 
MAPEP-07-RdV17

[RN] Reported
Value

MAPEP
Value E % Bias Reported

Value
MAPEP
Value E % Bias

241Am 0.160 0.1806 A -11.4 ND ND N/A N/A
60Co 5.13 5.8215 A 11.9 5.34 5.806 A -8.0
134Cs 5.27 6.2101 A -15.1 6.30 7.487 A -15.9
137Cs 6.08 6.9949 A -13.1 4.80 5.495 A -12.6
238Pu 0.142 0.1484 A -4.3 0.148 0.151 A -2.0

239+240Pu 0.203 0.2135 A -4.9 0.00274 ND N/A N/A
90Sr 1.48 1.5351 A -3.6 1.05 1.095 A -4.1
234U 0.281 0.2624 A 7.1 0.250 0.243 A 2.9
238U 0.268 0.2724 A -1.6 0.249 0.253 A -1.6

a Radionuclide
b Mixed Analyte Performance Evaluation Program
c Evaluation Rating (A = acceptable, W = Acceptable with warning, N = Not acceptable)
d Not detected
e Not applicable

7.1.5 Representativeness

According to the SOW, analytical representativeness is assured through the application
of technically sound and accepted approaches for environmental investigations,
industry-standard procedures for sample collection, and monitoring for potential sample
cross-contamination through the analysis of field-generated and laboratory blank
samples.  These conditions were satisfied through the sample collection and analysis
practices of the WIPP environmental monitoring program.  The environmental media
samples (air, groundwater, surface water, soil, sediment, and biota) were collected from
areas representative of potential pathways for intake of radionuclides.  The samples
were collected using generally accepted methodologies for environmental sampling and
approved procedures, ensuring that they would be representative of the media sampled. 
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Both sample collection blanks and analytical method blanks were used to check for
cross-contamination and ensure sample integrity.

7.2 CEMRC

CEMRC performed the analyses of VOC samples collected in the WIPP underground
during 2007. 

7.2.1 Completeness

Completeness is defined in WP 12-VC.01 as being "the percentage of the ratio of the
number of valid sample results received versus the total number of samples collected." 
For 2007, CEMRC was required to maintain a completeness of 90 percent.  For 2007,
690 samples (including field duplicates) were submitted to CEMRC for analysis; 689 of
these produced valid data.  One sample was voided due to a leaky canister valve and
did not count against laboratory completeness; therefore, the program completion
percentage was 100 percent.

7.2.2 Precision

Precision is evaluated by two means in the VOC monitoring program:  comparing both
laboratory duplicate samples and field duplicate samples.  The laboratory duplicate
samples consist of an LCS and laboratory control sample duplicate (LCSD).  The field
duplicate is a duplicate sample that is collected parallel with the original sample.  Both of
these duplicate samples are evaluated using the relative percent difference (RPD), as
defined in WP 12-VC.01.  The RPD is calculated using the following equation.

( )
( )RPD

A B
A B

=
−

+
×

/ 2
100

Where: A = Original Sample Result
B = Duplicate Sample Result

During 2007, a LCS and LCSD were generated and evaluated for all data packages
discussed in Section 7.2.  The result from the evaluation of the comparison resulted in
100 percent of the data within the acceptable range.

Field duplicate samples are also collected and compared for precision.  The acceptable
range for the concentrations resulting from analysis is ± 35 percent.  For each value
reported over the MRL in 2007, each field duplicate met the acceptance criteria. 

7.2.3 Accuracy

The VOC monitoring program evaluates both quantitative and qualitative accuracy.  The
quantitative evaluation includes performance verification for instrument calibrations,
LCS recoveries, and sample internal standard areas.  Qualitative evaluation consists of
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the evaluation of standard ion abundance for the instrument tune; that is, a mass
calibration check performed prior to analyses of calibration curves and samples.

7.2.3.1 Quantitative Accuracy

Instrument Calibrations

Instrument calibrations are required to have a relative standard deviation percentage of
less than 30 percent for each analyte of the calibration.  This is calculated by first
calculating the relative response factor as indicated below:

Relative Response Factor = (Analyte Response)(Internal Standard Concentration)
(Internal Standard Response)(Analyte Concentration)

Relative Standard Deviation = Standard Deviation of Relative Response Factor      
Average Relative Response Factor of Analyte × 100

During 2007, 100 percent of instrument calibrations met the ± 30 percent criteria.

LCS recoveries

LCS recoveries are required to have a percent recovery of ± 25 (75-125%R) percent. 
LCS recoveries are calculated as follows:

Percent Recovery = Concentration Result
Introduced Concentration × 100

During 2007, 100 percent of the LCS recoveries met the ± 25 percent criterion.

Internal Standard Area

Internal standard areas are compared to a calibrated standard to evaluate accuracy. 
The acceptance criteria is ± 40 percent.

During 2007, 100 percent of all standards met this criterion.

Sensitivity

The method detection limit for each of the nine target compounds must be evaluated
before sampling begins to meet sensitivity requirements.  The initial and annual method
detection limit evaluation is performed in accordance with 40 CFR Part 136, "Guidelines
Establishing Test Procedures for the Analysis of Pollutants," and with
EPA/530-SW-90-021, as revised and retitled, "Quality Assurance and Quality Control"
(Chapter 1 of SW-846) (1996).  For 2007, CEMRC completed method detection limit
studies in March, May, and November.
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7.2.3.2 Qualitative Accuracy

The standard ion abundance criteria for bromofluorobenzene is used to evaluate the
accuracy of the analytical system in the identification of target analytes as well as
unknown contaminants (qualitative accuracy).  This ensures that the instrumentation is
correctly identifying individual compounds during the analysis of air samples.

During 2007, all ion abundance criteria were within tolerance.

7.2.4 Comparability

There is no HWFP requirement for comparability in the VOC monitoring program. 
However, CEMRC participated in an intercomparison laboratory study conducted by
Spectra Gases.  CEMRC passed the criteria listed in the comparison study for the
analytes that are quantitated in the WIPP VOC SOW.  Additionally, CEMRC uses NIST
traceable standards for each set of analyses.  This practice is driven by Method TO-15
(EPA, 1999) and the contract SOWs.

7.2.5 Representativeness

There is no HWFP requirement for representativeness in the VOC monitoring program.

7.3 TraceAnalysis, Inc.

TraceAnalysis, Inc., of Lubbock, Texas, was subcontracted in 2007 to perform the
analyses of groundwater samples collected at the WIPP site.

7.3.1 Completeness

Seven monitoring wells are sampled twice each year for the WIPP Groundwater
Detection Monitoring Program.  During 2007, all seven wells were sampled twice for all
required parameters on schedule.  The 14 sets of water samples were submitted to
TraceAnalysis, Inc., which completed all required analyses without losing any samples. 
The completeness objective was met, and analytical results were received for all the
samples submitted (100% completeness).  

7.3.2 Precision

The groundwater samples contained detects in at least some samples for general
parameters and cations including calcium, magnesium, potassium, sodium, chloride,
nitrate, sulfate, TOC, TOX, density, TDS, total suspended solids (TSS), pH,
conductivity, and alkalinity.  For these parameters, precision was based on the analysis
results of the sample duplicates as well as the precision of the recoveries of the
LCS/LCSD pairs, where appropriate.  There were no detects for the trace metals,
volatile organics, or semivolatile organics in any of the samples, and thus the precision
for these parameters was based on the analysis results of the LCS/LCSD pairs.  
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The precision objective was an RPD of 20.  The precision objective was generally met
for all the target analytes in Rounds 24 and 25, although not all sample duplicates and
LCS/LCSD pairs met the precision objective.  Some specific instances of the sample
duplicate data or LCS/LCSD recovery data not meeting the precision objective are
provided in Table 7.3.  This is a small percentage of the total amount of precision data
generated, with >95% of the precision data yielding RPDs less than 20.  In some cases
where the precision objective was not met, the analysis results were at or near the
detection limit where the precision would not be expected to be as good as at higher
concentrations.

Table 7.3 - Individual Cases Where Precision Objective Was Not Met for
Samples Analyzed by TraceAnalysis, Inc.  

Round Well Parameter Sample Duplicate RPD
25 WQSP-2 Alkalinity 74 mg/L 130 mg/L 55
25 WQSP-2 Potassium 848 mg/L 626 mg/L 30
25 WQSP-3 Alkalinity 30 mg/L 38 mg/L 24
25 WQSP-3 Chloride 136,000 mg/L 184,000 mg/L 30
25 WQSP-3 TOC U (1.0 mg/L) 2.99 mg/L 100
25 WQSP-4 TSS 2.5 mg/L 16.5 mg/L 147
25 WQSP-5 TSS 2.0 mg/L 1.0 mg/L 67
25 WQSP-5 2,4-Dinitrophenol 30 µg/L 24 µg/L 22
25 WQSP-6A Chloride 350 mg/L 516 mg/L 38
25 WQSP-6A Nitrate 5.47 mg/L 6.98 mg/L 24
24 WQSP-1 Alkalinity 72 mg/L 54 mg/L 29
24 WQSP-1 TSS 1.50 mg/L U (1.0) mg/L 40
24 WQSP-3 Nitrate 0.158 mg/L U (1.0) mg/L 45
24 WQSP-3 TSS 3.5 mg/L 5.0 mg/L 35
24 WQSP-6A Nitrate 5.78 mg/L 9.35 mg/L 47
24 WQSP-6A K 5.5 mg/L 4.5 mg/L 20

U = undetected

7.3.3 Accuracy

The accuracy of the groundwater-sample analyses was based on the percent recovery
of individual chemical parameters from the LCS and LCSD QC samples.  The data
quality objective for the accuracy of the recoveries was 75-125 percent for the general
chemistry parameters and metals and 70-130 percent for the VOCs.  The data quality
objective for the recoveries of the SVOCs was based on historical recoveries as
recorded on control charts.  The WIPP Laboratories' control chart range was wide for
some SVOC parameters (e.g., from "detected" to 63 percent for pyridine; from
19-91 percent for 2-methylphenol; and from "detected" to 123 percent for
pentachlorophenol).  
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The SVOC compounds were detected in the spiked water samples, and the actual
recoveries generally ranged from 20-80 percent.  Accuracy was also measured through
the recoveries of target analytes spiked into DMP groundwater samples (matrix
spike/matrix spike duplicate samples).  However, TraceAnalysis, Inc. randomly selected
samples to use for the matrix spike samples and did not always use DMP groundwater
samples for the MS/MSD samples.  In addition, not all of the DMP target VOC and
SVOC compounds were used for spiking some of the LCS/LCSD and MS/MSD
samples.  Although the SVOC recoveries were more variable than for the other target
analytes, the analysis method ensured that the compounds would have been detected,
if present, in the groundwater samples at concentrations near or above the reporting
limit of 5 µg/L for most of the SVOC compounds (20 µg/L for 2.4-dinitrophenol). 

The general parameter analyses include alkalinity, density, pH, specific conductance,
total dissolved solids, TSS, chloride, sulfate, TOX, and TOC.  The accuracy and
precision of these analyses generally meet the method accuracy and precision
objectives.  For most of these parameters, the laboratory analyzes one of the duplicate
WQSP samples in duplicate as well.

Two of the parameters did not meet DQOs in all cases.  The first is TOX.  The samples
contain high native chloride, and the TOC in the spiked samples was not adequately
trapped on the front carbon column.  The accuracy and precision objectives were not
met for some of the samples.  TOX was not detected in any of the 2007 samples.  The
other parameter for which the precision objective was not always met was TSS.  The
TSS levels were near the detection limit of 1 mg/L in most samples.  The TSS results
could vary among duplicates due to some variable condensation of salts from the
high-ionic strength samples.

With respect to metals analysis, the trace metals and the major cations were analyzed
separately.  For some WQSP sample sets, the matrix spike recoveries were slightly
lower than the 75-125 percent recovery objective.  However, in the few cases that the
recoveries did not meet the objective, the recoveries were still generally within
10 percent of the objective range.  The lowest recovery reported was 53 percent for
chromium in a matrix spike sample in WQSP-3, the well location with the highest salt
concentration.  The MSD recovery was higher resulting in the precision objective not
being met.  Chromium was not detected in any of the WQSP samples.  

The only trace metal detections were consistent in the two sampling rounds, Rounds 24
and 25, with barium detected in one of the duplicates from WQSP-3; barium detected in
both of the duplicates from WQSP-4; and nickel detected in both duplicates and at the
same concentrations in WQSP-6A.

The analysis data for the major cations (calcium, magnesium, potassium, and sodium)
were accurate and precise for the laboratory control spikes.  The only objective not met
was the precision of the potassium analyses for WQSP-2 during Round 25 with an RPD
of 30.  
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The spike concentrations used for the MS/MSD samples were well below the native
concentrations.  If the native concentration is greater than four times the spike level,
EPA guidance indicates matrix spike data are not applicable.  The laboratory did report
MS/MSD data for the major cations, and the recoveries and precision objectives were
generally met for calcium, magnesium, and potassium, but not the high-concentration
sodium.

The accuracy and precision data generally met the objectives for the VOC analyses. 
The primary issues with VOC analyses were with the analysis of isobutanol, methyl
ethyl ketone (MEK), trichlorofluoromethane, and tetrachloroethylene.  Isobutanol does
not purge well but is able to be detected using the Method 8260 purge-trap-desorb
technique.  Its gas chromatography/mass spectrometry relative response factor (RRF)
is less than the 0.05 data review criteria is higher than 0.01, the method criteria.  The
compound often did not meet the precision criteria for the daily calibration check. 
MS/MSD recoveries were sometimes higher or lower than the objective as were the
recoveries for MEK, another poorly purgeable compound.

The CCV and recovery objectives were not met for tetrachloroethylene in a few
occasions and for chloroform on one occasion.  The target VOCs were not detected in
any of the samples.

7.3.4 Comparability

The HWFP requires that groundwater analytical results be comparable by reporting data
in consistent units and collecting and analyzing samples using consistent methodology. 
These comparability requirements were met through the use of consistent, approved
standard operating procedures for sample collection and analyses.  The normal
reporting units for metals were mg/L, and the normal reporting limits for organics were
ug/L.  

TraceAnalysis, Inc., participated in an Absolute Grade PT Program interlaboratory
assessment running from October to November 2007, and 97 percent of the parameters
analyzed met the acceptance criteria. 

7.3.5 Representativeness

The groundwater DMP is designed to collect representative groundwater samples from
specific monitoring well locations.  During the sampling process, serial samples were
collected and analyzed to help determine when final samples should be collected. 
These field analyses were conducted to determine whether the water being pumped
from the monitoring wells was stable and representative of the natural groundwater at
each well.  The final samples for analysis of VOCs, SVOCs, metals and general
parameters by TraceAnalysis, Inc., were collected only when it had been determined
from serial sampling and analysis of groundwater samples in the mobile laboratory that
the water being pumped was representative of the natural groundwater at each location.
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Appendix B
Active Environmental Permits

Table B.1 - Active Environmental Permits and Rights of Way for the Waste Isolation Pilot Plant -
Calendar Year 2007 (Does Not Include Hazardous Waste Facility Permit or DP-831)

Granting Agency Type of Permit Permit
Number

Granted Expiration

1 Department of the Interior, 
Bureau of Land Management

Right-of-Way for Water Pipeline NM53809 8/17/83 None

2 Department of the Interior, 
Bureau of Land Management

Right-of-Way for the North Access Road NM55676 8/24/83 None

3 Department of the Interior, 
Bureau of Land Management

Right-of-Way for Railroad NM55699 9/27/83 None

4 Department of the Interior, 
Bureau of Land Management

Right-of-Way for Dosimetry and Aerosol
Sampling Sites

NM63136 7/31/86 7/31/11

5 Department of the Interior, 
Bureau of Land Management

Right-of-Way for Seven Subsidence
Monuments

NM65801 11/7/86 None

6 Department of the Interior, 
Bureau of Land Management

Right-of-Way for Aerosol Sampling Site NM77921 8/18/89 8/18/19

7 Department of the Interior, 
Bureau of Land Management

Right-of-Way for 2 Survey Monuments NM82245 12/13/89 12/13/19

8 Department of the Interior, 
Bureau of Land Management

Right-of-Way for telephone cable NM46092 7/3/90 9/4/11

9 Department of the Interior, 
Bureau of Land Management

Right-of-Way for Valor Telecon NM113339 8/9/05 12/31/34

10 Department of the Interior, 
Bureau of Land Management

Right-of-Way for SPS Powerline NM43203 2/20/96 10/19/11

11 Department of the Interior, 
Bureau of Land Management

Right-of-Way for South Access Road NM46130 8/17/81 8/17/31

12 Department of the Interior, 
Bureau of Land Management

Right-of-Way for South Access Road
Fence

NM94304 3/15/95 none

13 Department of the Interior, 
Bureau of Land Management

Right-of-Way for Duval telephone line NM60174 11/6/96 3/8/15

14 Department of the Interior, 
Bureau of Land Management

Right-of-Way for Wells AEC-7 & AEC-8 NM108365 8/30/02 8/30/32

15 Department of the Interior, 
Bureau of Land Management

Right-of-Way for ERDA-6 NM108365 8/30/02 8/30/32

16 Department of the Interior, 
Bureau of Land Management

Right-of-Way for Monitoring Well C-2756
(P-18)

NM108365 8/30/02 8/30/32

17 Department of the Interior, 
Bureau of Land Management

Right-of-way for Monitoring Well C-2664
(Cabin Baby)

NM107944 4/23/02 4/23/32

18 Department of the Interior, 
Bureau of Land Management

Right-of-Way for Seismic Monitoring
Station

NM85426 9/23/91 None

19 Department of the Interior, 
Bureau of Land Management

Right-of-Way for Wells C-2725 (H-4A),
C-2775 (H-4B), & C-2776 (H-4C)

NM108365 8/30/02 8/30/32

20 Department of the Interior, 
Bureau of Land Management

Right-of-Way for Monitoring Wells C-2723
(WIPP-25), C-2724 (WIPP-26), C-2722
(WIPP-27), C-2636 (WIPP-28), C-2743
(WIPP-29), & C-2727 (WIPP-30)

NM108365 8/30/02 8/30/32

21 Department of the Interior, 
Bureau of Land Management

Right-of-Way for Monitoring Well WIPP-11 NM108365 9/15/04 9/20/34

22 Department of the Interior, 
Bureau of Land Management

Right-of-Way easement for WIPP well
bore SNL-2

109174 4/15/03 4/15/33

23 Department of the Interior, 
Bureau of Land Management

Right-of-Way easement for WIPP well
bore SNL-9

109175 4/15/03 4/15/33
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24 Department of the Interior, 
Bureau of Land Management

Right-of-Way easement for WIPP well
bore SNL-12

109176 4/15/03 4/15/33

25 Department of the Interior, 
Bureau of Land Management

Right-of-Way easement for WIPP well
bore SNL-1 and access road

109177 6/17/03 6/17/33

26 Department of the Interior, 
Bureau of Land Management

Right-of-Way easement for WIPP well
bore SNL-11 and access road

110735 10/16/03 10/16/33

27 Department of the Interior, 
Bureau of Land Management

Right-of-Way easement for WIPP well
bore SNL-5 and access road

110735 10/16/03 10/16/33

28 Department of the Interior, 
Bureau of Land Management

Right-of-Way grant for SNL-16 and 17 NM108365 12/21/05 8/30/32

29 Department of the Interior, 
Bureau of Land Management

Right-of-Way grant for SNL-18 and 10 NM115315 3/21/06 12/31/35

30 Department of the Interior, 
Bureau of Land Management

Right-of-way reservation amendment for
SNL-13 and SNL-14

NM108365 1/25/05 8/30/32

31 Department of the Interior, 
Bureau of Land Management

Right-of-way reservation amendment for
SNL-6, SNL-8,  and SNL-15

NM108365 3/15/05 8/30/32

32 Department of the Interior, 
Bureau of Land Management

Right-of-way for 20 radiological stations, 2
aerosol samplers, and 2 weather monitor
site.

NM063136 7/3/86 7/2/11

33 U.S. Department of the Interior,
Fish and Wildlife Service

Concurrence that WIPP construction
activities will have no significant impact on
federally-listed threatened or endangered
species

None 5/29/80 None

34 New Mexico Commissioner of
Public Lands

Right-of-Way for High Volume Air Sampler RW-22789 10/3/85 10/3/20

35 New Mexico Commissioner of
Public Lands

Monitoring Well  SNL-3 RW-28537 7/31/03 7/31/38

36 New Mexico Commissioner of
Public Lands

Monitoring Well SNL-1 RW-28535 8/27/03 8/27/38

37 New Mexico Commissioner of
Public Lands

Right-of-Way Easement for Accessing
State Trust Lands in Eddy & Lea Counties

RW-25430 9/28/04 9/28/14

38 New Mexico Environment
Department Air Quality Bureau

Operating Permit for two backup diesel
generators

310-M-2 12/7/93 None

39 New Mexico Department of Game
and Fish

Concurrence that WIPP construction
activities will have no significant impact on
state-listed threatened or endangered
species

None 5/26/89 None

40 New Mexico Environment
Department-UST Bureau

Underground Storage Tanks Facility No.
31539

7/1/07 6/30/08

41 New Mexico State Engineer Office Monitoring Well Exhaust Shaft Exploratory
Borehole

C-2801 2/23/01 None

42 New Mexico State Engineer Office Monitoring Well C-2811 3/2/02 None

43 New Mexico State Engineer Office Monitoring Well Exhaust Shaft Exploratory
Borehole

C-2802 2/23/01 None

44 New Mexico State Engineer Office Monitoring Well Exhaust Shaft Exploratory
Borehole

C-2803 2/23/01 None

45 New Mexico State Engineer Office Appropriation:  WQSP-1 Well C-2413 10/21/96 None

46 New Mexico State Engineer Office Appropriation:  WQSP-2 Well C-2414 10/21/96 None

47 New Mexico State Engineer Office Appropriation:  WQSP-3 Well C-2415 10/21/96 None

48 New Mexico State Engineer Office Appropriation:  WQSP-4 Well C-2416 10/21/96 None

49 New Mexico State Engineer Office Appropriation:  WQSP-5 Well C-2417 10/21/96 None

50 New Mexico State Engineer Office Appropriation:  WQSP-6 Well C-2418 10/21/96 None
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51 New Mexico State Engineer Office Appropriation:  WQSP-6a Well C-2419 10/21/96 None

52 New Mexico State Engineer Office Monitoring Well AEC-7 C-2742 11/6/00 None

53 New Mexico State Engineer Office Monitoring Well AEC-8 C-2744 11/6/00 None

54 New Mexico State Engineer Office Monitoring Well Cabin Baby C-2664 7/30/99 None

55 New Mexico State Engineer Office Monitoring Well DOE-1 C-2757 11/6/00 None

56 New Mexico State Engineer Office Monitoring Well DOE-2 C-2682 4/17/00 None

57 New Mexico State Engineer Office Monitoring Well ERDA-9 C-2752 11/6/00 None

58 New Mexico State Engineer Office Monitoring Well H-1 C-2765 11/6/00 None

59 New Mexico State Engineer Office Monitoring Well H-2A C-2762 11/6/00 None

60 New Mexico State Engineer Office Monitoring Well H-2B1 C-2758 11/6/00 None

61 New Mexico State Engineer Office Monitoring Well H-2B2 C-2763 11/6/00 None

62 New Mexico State Engineer Office Monitoring Well H-2C C-2759 11/6/00 None

63 New Mexico State Engineer Office Monitoring Well H-3B1 C-2764 11/6/00 None

64 New Mexico State Engineer Office Monitoring Well H-3B2 C-2760 11/6/00 None

65 New Mexico State Engineer Office Monitoring Well H-3B3 C-2761 11/6/00 None

66 New Mexico State Engineer Office Monitoring Well H-3D C-3207 11/6/00 None

67 New Mexico State Engineer Office Monitoring Well H-4A C-2725 11/6/00 None

68 New Mexico State Engineer Office Monitoring Well H-4B C-2775 11/6/00 None

69 New Mexico State Engineer Office Monitoring Well H-4C C-2776 11/6/00 None

70 New Mexico State Engineer Office Monitoring Well H-5A C-2746 11/6/00 None

71 New Mexico State Engineer Office Monitoring Well H-5B C-2745 11/6/00 None

72 New Mexico State Engineer Office Monitoring Well H-5C C-2747 11/6/00 None

73 New Mexico State Engineer Office Monitoring Well H-6A C-2751 11/6/00 None

74 New Mexico State Engineer Office Monitoring Well H-6BR C-3362 12/27/07 None

75 New Mexico State Engineer Office Monitoring Well H-6C C-2750 11/6/00 None

76 New Mexico State Engineer Office Monitoring Well H-7A C-2694 4/17/00 None

77 New Mexico State Engineer Office Monitoring Well H-7B1 C-2770 11/6/00 None

78 New Mexico State Engineer Office Monitoring Well H-7B2 C-2771 11/6/00 None

79 New Mexico State Engineer Office Monitoring Well H-7C C-2772 11/6/00 None

80 New Mexico State Engineer Office Monitoring Well H-8A C-2780 11/6/00 None

81 New Mexico State Engineer Office Monitoring Well H-8B C-2781 11/6/00 None

82 New Mexico State Engineer Office Monitoring Well H-8C C-2782 11/6/00 None

83 New Mexico State Engineer Office Monitoring Well H-9A C-2785 11/6/00 None

84 New Mexico State Engineer Office Monitoring Well H-9B C-2783 11/6/00 None

85 New Mexico State Engineer Office Monitoring Well H-9C C-2784 11/6/00 None

86 New Mexico State Engineer Office Monitoring Well H-10A C-2779 11/6/00 None

87 New Mexico State Engineer Office Monitoring Well H-10B C-2778 11/6/00 None

88 New Mexico State Engineer Office Monitoring Well H-10C C-2695 4/17/00 None

89 New Mexico State Engineer Office Monitoring Well H-11B1 C-2767 11/6/00 None

90 New Mexico State Engineer Office Monitoring Well H-11B2 C-2687 4/17/00 None

91 New Mexico State Engineer Office Monitoring Well H-11B3 C-2768 11/6/00 None

92 New Mexico State Engineer Office Monitoring Well H-11B4 C-2769 11/6/00 None

93 New Mexico State Engineer Office Monitoring Well H-12 C-2777 11/6/00 None

94 New Mexico State Engineer Office Monitoring Well H-14 C-2766 11/6/00 None
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95 New Mexico State Engineer Office Monitoring Well H-15 C-2685 4/17/00 None

96 New Mexico State Engineer Office Monitoring Well H-15R C-3361 12/27/07 None

97 New Mexico State Engineer Office Monitoring Well H-16 C-2753 11/6/00 None

98 New Mexico State Engineer Office Monitoring Well H-17 C-2773 11/6/00 None

99 New Mexico State Engineer Office Monitoring Well H-18 C-2683 4/17/00 None

100 New Mexico State Engineer Office Monitoring Well P-17 C-2774 11/6/00 None

101 New Mexico State Engineer Office Monitoring Well WIPP-11 C-3365 12/27/07 None

102 New Mexico State Engineer Office Monitoring Well WIPP-12 C-2639 1/12/99 None

103 New Mexico State Engineer Office Monitoring Well WIPP-13 C-2748 11/6/00 None

104 New Mexico State Engineer Office Monitoring Well WIPP-18 C-2684 4/17/00 None

105 New Mexico State Engineer Office Monitoring Well WIPP-19 C-2755 11/6/00 None

106 New Mexico State Engineer Office Monitoring Well WIPP-21 C-2754 11/6/00 None

107 New Mexico State Engineer Office Monitoring Well WIPP-25 C-2723 7/26/00 None

108 New Mexico State Engineer Office Monitoring Well WIPP-26 C-2724 11/6/00 None

109 New Mexico State Engineer Office Monitoring Well WIPP-27 C-2722 11/6/00 None

110 New Mexico State Engineer Office Monitoring Well WIPP-28 C-2636 1/12/99 None

111 New Mexico State Engineer Office Monitoring Well WIPP-29 C-2743 11/6/00 None

112 New Mexico State Engineer Office Monitoring Well WIPP-30 C-2727 8/4/00 None

113 New Mexico State Engineer Office Monitoring Well SNL-2 C-2948 2/14/03 None

114 New Mexico State Engineer Office Monitoring Well SNL-9 C-2950 2/14/03 None

115 New Mexico State Engineer Office Monitoring Well SNL-12 C-2954 2/25/03 None

116 New Mexico State Engineer Office Monitoring Well SNL-1 C-2953 2/25/03 None

117 New Mexico State Engineer Office Monitoring Well SNL-3 C-2949 2/14/03 None

118 New Mexico State Engineer Office Monitoring Well WTS-4 C-2960 3/18/03 None

119 New Mexico State Engineer Office Monitoring Well SNL-5 C-3002 10/1/03 None

120 New Mexico State Engineer Office Monitoring Well IMC-461 C-3015 11/25/03 None

121 New Mexico State Engineer Office Monitoring Well SNL-11 C-3003 10/1/03 None

122 New Mexico State Engineer Office Monitoring Well SNL10 C03221 7/26/05 None

123 New Mexico State Engineer Office Monitoring Well SNL16 C03220 7/26/05 None

124 New Mexico State Engineer Office Monitoring Well SNL17 C03222 7/26/05 None

125 New Mexico State Engineer Office Monitoring Well SNL18 C03233 10/6/05 None

126 New Mexico State Engineer Office Monitoring Well SNL19 C03234 10/6/05 None

127 U.S. Fish and Wildlife Service Migratory Bird Special Purpose - Relocate MB155189-0 7/10/07 3/31/09
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Appendix C
Location Codes

Table C.1 - Codes Used to Identify the Sites from Which Samples Were Collected
Code Location Code Location

BHT Bottom of the Hill Tank RCP1 Rainwater Catchment Pond (1)

BRA Brantley Lake RCP2 Rainwater Catchment Pond (2)

CBD Carlsbad RED Red Tank

COW Coyote Well (deionized water blank) SEC South East Control

FWT Fresh Water Tank SMR Smith Ranch

HIL Hill Tank SOO Sample of Opportunity*

IDN Indian Tank SWL Sewage Lagoons

LST Lost Tank TUT Tut Tank

MLR Mills Ranch UPR Upper Pecos River

NOY Noya Tank WAB WIPP Air Blank

PCN Pierce Canyon WEE WIPP East

PEC Pecos River WFF WIPP Far Field

PKT Poker Trap WQSP Water Quality Sample Program

WSS WIPP South
* Sample taken where found
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Appendix D
Equations

Detection

All radionuclides with the exception of 137Cs, 60Co, and 40K are considered "detected" if
the radionuclide concentration is greater than the minimum detectable concentration
and the total propagated uncertainty at the 2 sigma level.  For the exceptions noted,
these radionuclides are considered detected if they meet the criteria listed above and
the confidence level from which the peak or peaks associated with them can be
identified by the gamma spectroscopy software at a confidence level of 90 percent or
greater.

Minimum Detectable Concentration (MDC)

The MDC is the smallest amount (activity or mass) of a radionuclide in a sample that will
be detected with a 5 percent probability of nondetection while accepting a 5 percent
probability of erroneously deciding that a positive quantity of a radionuclide is present in
an appropriate blank sample.  This method assures that any claimed MDC has at least
a 95 percent chance of being detected.  It is possible to achieve a very low level of
detection by analyzing a large sample size and counting for a very long time.

The WIPP Laboratories used the following equation for calculating the MDCs for each
radionuclide in various sample matrices:

Where:
S = Net method blank counts; when method blank counts = 0, average

of the last 30 blanks analyzed are substituted
K = A correction factor that includes items such as unit conversions,

sample volume/weight, decay correction, detector efficiency,
chemical recovery and abundance correction, etc.

T = Counting time where the background and sample counting time are
identical 

For further evaluation of the MDC, refer to ANSI N13.30, Performance Criteria for
Radiobioassay.

Total Propagated Uncertainty (TPU)

The TPU is an estimate of the uncertainty in the measurement due to all sources,
including counting error, measurement error, chemical recovery error, detector
efficiency, randomness of radioactive decay, and any other sources of uncertainty.
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The TPU for each data point must be reported at 2σ level.  TPU2σ is found by multiplying
TPU1σ by 1.96 after using the following equation:

Where:
EFF = Detector Efficiency
ALI = Sample Aliquot Volume or Mass
R = Sample Tracer/Carrier Recovery
ABNs = Abundance Fraction of the Emissions Used for

Identification/Quantification
σ2

NCR = Variance of the Net Sample Count Rate
NCR = Net Sample Count Rate
RE2

EFF = Square of the Relative Error of the Efficiency Term
RE2

ALI = Square of the Relative Error of the Aliquot
RE2

R = Square of the Relative Error of the Sample Recovery
RE2

CF = Square of the Relative Error of Other Correction Factors
λ = Radionuclide Decay Constant = ln 2/(half-life) (same units as the

half-life used to compute ªt)
ªt = Time from Sample Collection to Radionuclide Separation or

Mid-Point of Count Time (same units as half-life)
CF = Other Correction Factors as Appropriate (i.e., ingrowth factor,

self-absorption factor, etc.).

For further discussion of TPU, refer to ANSI N13.30 and/or Waste Acceptance Criteria
for Off-Site Generators, Fernald Environmental Management Project (DOE, 1994).

Relative Error Ratio (RER)

The Relative Error Ratio is a method, similar to a t-test, with which to compare duplicate
results (see Chapters 4 and 8; WP 02-EM3004, Radiological Data Verification and
Validation).

Where:
&XA = Mean Activity of Population A
&XB = Mean Activity of Population B
σA = Standard Deviation of Population A
σB = Standard Deviation of Population B
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Percent Bias (% Bias)

The percent bias is a measure of the accuracy of radiochemical separation methods
and counting instruments; that is, a measure of how reliable the results of analyses are
when compared to the actual values.

Where:
% BIAS = Percent Bias
Am = Measured Sample Activity
Ak = Known Sample Activity
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Appendix E
Time Trend Plots for Detectable Constituents in Groundwater

The figures in this appendix show the concentrations of various groundwater
constituents relative to the "baseline period" concentrations.  Baseline concentrations
were measured from 1995 through 2000 for the analytes shown.  These plots indicate
the sample and duplicate concentration values with respect to sample round, and the
baseline period is represented by plotted data for Rounds 1 through 10.  Sampling
Round 24 occurred March through May 2007 and sampling Round 25 occurred
September through November 2007.  See Appendix F for specific concentration
information on the WQSP groundwater wells. 

An example of a time trend analysis is a comparison between the baseline period
concentrations and the data collected during subsequent sampling rounds.  One
illustration is in total suspended solids (TSS) concentrations which, as shown in the time
trend graphs in this appendix, exhibit a change from the early sampling rounds to latter
rounds in all WQSP wells.  Early round analyses were performed by different
subcontract laboratories than those since Round 7.  In many cases, the laboratories that
performed TSS analyses prior to Round 7 had higher minimum detection levels than the
current laboratory.  Those higher detection levels appear as higher concentrations for
TSS during early sampling rounds.  Also, some of the higher reported concentrations for
early sampling rounds were the result of the wells being newly drilled and the formation
and gravel pack having some fine-grained material that was eventually removed by
pumping and sampling.

Notable trends and observations include:

Magnesium ion concentrations reported for well WQSP-3 exhibited a moderate increase
during Round 24; however, during Round 25 the magnesium ion concentrations for well
WQSP-3 were within the normal range of past values.  Magnesium ion concentrations
reported for wells WQSP-1, -2, -4, -5, -6 and -6A were within the normal range of past
values for Rounds 24 and 25.

Potassium ion concentrations reported for wells ion concentrations reported for wells
WQSP-1, -2, -3, -4, -5, -6 and -6A were within the normal range of past values for
Rounds 24 and 25.

Sodium ion concentrations reported for well WQSP-1 exhibited a moderate increase
during Round 24; however, during Round 25, the sodium ion concentrations for well
WQSP-1 were within the normal range of past values.  The average sodium ion
concentration reported for well WQSP-4 exhibited a moderate increase during
Round 25; however, during Round 24, the average sodium ion concentration for well
WQSP-4 was within the normal range of past values.  The average sodium ion
concentrations in wells WQSP-2, -3, -5, -6 and -6A were within the normal range of past
values during Rounds 24 and 25.
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The average chloride ion concentration reported for well WQSP-1 exhibited a moderate
increase during Round 24; however, during Round 25, the average chloride ion
concentration reported for well WQSP-1 was within the normal range of past values.  

The average chloride ion concentrations reported for well WQSP-3 exhibited a
moderate increase during Round 25; however, during Round 24 the average chloride
ion concentration reported for well WQSP-3 was within the normal range of past values. 
The average chloride ion concentrations reported for well WQSP-4 exhibited a
moderate increase in Round 24, but decreased in Round 25.  The average chloride ion
concentrations in wells WQSP-2, -5, -6, and -6A were within the normal range of past
values during Rounds 24 and 25.  

Sulfate ion concentrations reported for well WQSP-3 exhibited a significant increase
during Round 19; however, during Rounds 20 and 21, sulfate ion concentrations in well
WQSP-3 returned to near normal values, only to exhibit a moderate increase again
during Rounds 22 and 23.  During Rounds 24 and 25, sulfate ion concentrations in well
WQSP-3 returned to near normal values again.  The average sulfate ion concentration
reported for well WQSP-4 during Round 24 exhibited a moderate increase; however,
during Round 25 the average sulfate ion concentration in well WQSP-4 returned to a
near normal value.  Average sulfate ion concentrations reported for well WQSP-5
exhibited moderate increases during Rounds 21, 23, and 24; however, during
Rounds 22 and 25 average sulfate ion concentrations in well WQSP-5 returned to near
normal values.  The average sulfate ion concentrations in wells WQSP-1, -2, -6,
and -6A were close to the normal range of past values during Rounds 24 and 25.

The apparent fluctuations of reported chloride, magnesium, sodium, and sulfate ion
concentrations in some of the WQSP wells during Rounds 19 to 25, as described
above, may be the result of random or systematic errors as the laboratory reported that
interferences were present in the analyses.  None of the parameters that exhibited
increases in concentration are regulated constituents of the transuranic mixed waste
that is authorized to be disposed of under the WIPP HWFP.

Overall, the cation-anion charge balance errors for Round 25 WQSP well samples were
significantly lower than the cation-anion charge balance errors for Round 24 WQSP well
samples.  For Round 25 samples, only well WQSP-3 exhibited a cation-anion charge
balance error of greater than 10 percent, and wells WQSP-5, -6 and -6A exhibited
cation-anion charge balance errors of less than 1 percent.  WIPP groundwater exhibits
large variations in total dissolved solids concentration.  Wells WQSP-1, -2, -3, and -4
produce brine water samples with extremely high dissolved solids concentrations,
whereas wells WQSP-5 and -6 produce brine water samples with moderately high to
high dissolved solids concentrations (wells WQSP-1 through -6 are screened in the
deep water bearing Culebra Dolomite of the Rustler Formation).  Well WQSP-6A
produces brackish water samples with much lower dissolved solids concentrations. 
Therefore, cation-anion charge balance errors that exceed 10 percent are not
uncommon, especially for the brine water samples obtained from wells WQSP-3 and -4. 
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The laboratory reported average total suspended solids concentrations that were
unusually high in wells WQSP-1, -2, -3, -4, and -5 in Round 25.  The cause is unknown.

Total organic halogens (TOX) had been reported at relatively high and highly variable
concentrations during rounds prior to Round 19 in wells WQSP-1, 3, 4, 5, 6, and 6A. 
A new contract laboratory began performing TOX analyses with Round 19.  The
previous laboratory reported having great difficulty with TOX analyses for WIPP brines
due to the great concentrations of inorganic halogens interfering with the analysis.  The
new laboratory has reported lower and consistent average concentrations for TOX since
Round 19 and through Round 25.
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WQSP-1 Alkalinity
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Figure E.1 - Time Trend Plot for Alkalinity at WQSP-1

WQSP-1 Calcium
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Figure E.2 - Time Trend Plot for Calcium at WQSP-1
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WQSP-1 Chloride
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Figure E.3 - Time Trend Plot for Chloride at WQSP-1
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Figure E.4 - Time Trend Plot for Density at WQSP-1
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WQSP-1 Magnesium
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Figure E.5 - Time Trend Plot for Magnesium at WQSP-1
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Figure E.6 - Time Trend Plot for pH at WQSP-1
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Figure E.7 - Time Trend Plot for Potassium at WQSP-1
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Figure E.8 - Time Trend Plot for Sodium at WQSP-1
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Figure E.9 - Time Trend Plot for Specific Conductance at WQSP-1
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Figure E.10 - Time Trend Plot for Sulfate at WQSP-1
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Figure E.11 - Time Trend Plot for Total Dissolved Solids at WQSP-1
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Figure E.12 - Time Trend Plot for Total Organic Carbon at WQSP-1



Waste Isolation Pilot Plant Annual Site Environmental Report for 2007
DOE/WIPP-08-2225

E-10

WQSP-1 Total Organic Halogens

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
11.0
12.0
13.0
14.0
15.0
16.0
17.0
18.0
19.0
20.0
21.0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

ROUND #

C
on

ce
nt

ra
tio

n 
(m

g/
L)

SAMPLE
DUPLICATE
95TH UTLV

Figure E.13 - Time Trend Plot for Total Organic Halogens at WQSP-1
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Figure E.14 - Time Trend Plot for Total Suspended Solids at WQSP-1
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Figure E.15 - Time Trend Plot for Alkalinity at WQSP-2
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Figure E.16 - Time Trend Plot for Calcium at WQSP-2
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Figure E.17 - Time Trend Plot for Chloride at WQSP-2
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Figure E.18 - Time Trend Plot for Density at WQSP-2
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Figure E.19 - Time Trend Plot for Magnesium at WQSP-2
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Figure E.20 - Time Trend Plot for pH at WQSP-2
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Figure E.21 - Time Trend Plot for Potassium at WQSP-2

WQSP-2 Sodium

0
1500
3000
4500
6000
7500
9000

10500
12000
13500
15000
16500
18000
19500
21000
22500
24000
25500
27000
28500
30000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

ROUND #

C
on

ce
nt

ra
tio

n 
(u

g/
L)

SAMPLE
Duplicate
95th UTLV

Figure E.22 - Time Trend Plot for Sodium at WQSP-2
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Figure E.23 - Time Trend Plot for Specific Conductance at WQSP-2
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Figure E.24 - Time Trend Plot for Sulfate at WQSP-2



Waste Isolation Pilot Plant Annual Site Environmental Report for 2007
DOE/WIPP-08-2225

E-16

WQSP-2 Total Dissolved Solids

45000

50000

55000

60000

65000

70000

75000

80000

85000

90000

95000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

ROUND #

C
on

ce
nt

ra
tio

n 
(m

g/
L)

SAMPLE
DUPLICATE
95TH UTLV

Figure E.25 - Time Trend Plot for Total Dissolved Solids at WQSP-2
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Figure E.26 - Time Trend Plot for Total Organic Carbon at WQSP-2
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Figure E.27 - Time Trend Plot for Total Organic Halogens at WQSP-2
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Figure E.28 - Time Trend Plot for Total Suspended Solids at WQSP-2
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Figure E.29 - Time Trend Plot for Alkalinity at WQSP-3
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Figure E.30 - Time Trend Plot for Calcium at WQSP-3
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Figure E.31 - Time Trend Plot for Chloride at WQSP-3
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Figure E.32 - Time Trend Plot for Density at WQSP-3
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Figure E.33 - Time Trend Plot for Magnesium at WQSP-3
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Figure E.34 - Time Trend Plot for pH at WQSP-3
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Figure E.35 - Time Trend Plot for Potassium at WQSP-3
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Figure E.36 - Time Trend Plot for Sodium at WQSP-3
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Figure E.37 - Time Trend Plot for Specific Conductance at WQSP-3
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Figure E.38 - Time Trend Plot for Sulfate at WQSP-3
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Figure E.39 - Time Trend Plot for Total Dissolved Solids at WQSP-3
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Figure E.40 - Time Trend Plot for Total Organic Carbon at WQSP-3
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Figure E.41 - Time Trend Plot for Total Organic Halogens at WQSP-3
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Figure E.42 - Time Trend Plot for Total Suspended Solids at WQSP-3
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Figure E.43 - Time Trend Plot for Alkalinity for WQSP-4
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Figure E.44 - Time Trend Plot for Calcium at WQSP-4
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Figure E.45 - Time Trend Plot for Chloride at WQSP-4
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Figure E.46 - Time Trend Plot for Density at WQSP-4
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Figure E.47 - Time Trend Plot for Magnesium at WQSP-4

WQSP-4 pH

6.00
6.10
6.20
6.30
6.40
6.50
6.60
6.70
6.80
6.90
7.00
7.10
7.20
7.30
7.40
7.50
7.60
7.70
7.80
7.90
8.00

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
ROUND #

C
on

ce
nt

ra
tio

n 
(S

.U
.)

SAMPLE
DUPLICATE
Lower Limit
Upper Limit

Figure E.48 - Time Trend Plot for pH at WQSP-4
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Figure E.49 - Time Trend Plot for Potassium at WQSP-4

WQSP-4 Sodium

20000
21500
23000
24500
26000
27500
29000
30500
32000
33500
35000
36500
38000
39500
41000
42500
44000
45500
47000
48500
50000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
ROUND #

C
on

ce
nt

ra
tio

n 
(u

g/
L)

SAMPLE
Duplicate
95th UTLV

Figure E.50 - Time Trend Plot for Sodium at WQSP-4
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Figure E.51 - Time Trend Plot for Specific Conductance at WQSP-4

WQSP-4 Sulfate

4000

4500

5000

5500

6000

6500

7000

7500

8000

8500

9000

9500

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
ROUND #

C
on

ce
nt

ra
tio

n 
(m

g/
L)

SAMPLE
DUPLICATE
95TH UTLV

Figure E.52 - Time Trend Plot for Sulfate at WQSP-4
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Figure E.53 - Time Trend Plot for Total Dissolved Solids at WQSP-4
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Figure E.54 - Time Trend Plot for Total Organic Carbon at WQSP-4
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Figure E.55 - Time Trend Plot for Total Organic Halogens at WQSP-4

WQSP-4 Total Suspended Solids

0.0
5.0

10.0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
55.0
60.0
65.0
70.0
75.0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

ROUND #

C
on

ce
nt

ra
tio

n 
(m

g/
L)

SAMPLE
DUPLICATE
95TH UTLV

Figure E.56 - Time Trend Plot for Total Suspended Solids at WQSP-4
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Figure E.57 - Time Trend Plot for Total Suspended Solids at WQSP-5
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Figure E.58 - Time Trend Plot for Calcium at WQSP-5
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Figure E.59 - Time Trend Plot for Chloride at WQSP-5
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Figure E.60 - Time Trend Plot for Density at WQSP-5
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Figure E.61 - Time Trend Plot for Magnesium at WQSP-5
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Figure E.62 - Time Trend Plot for pH at WQSP-5
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Figure E.63 - Time Trend Plot for Potassium at WQSP-5
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Figure E.64 - Time Trend Plot for Sodium at WQSP-5
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Figure E.65 - Time Trend Plot for Specific Conductance at WQSP-5
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Figure E.66 - Time Trend Plot for Sulfate at WQSP-5



Waste Isolation Pilot Plant Annual Site Environmental Report for 2007
DOE/WIPP-08-2225

E-37

WQSP-5 Total Dissolved Solids

30000

32000

34000

36000

38000

40000

42000

44000

46000

48000

50000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

ROUND #

C
on

ce
nt

ra
tio

n 
(m

g/
L)

SAMPLE
DUPLICATE
95TH UTLV

Figure E.67 - Time Trend Plot for Total Dissolved Solids at WQSP-5
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Figure E.68 - Time Trend Plot for Total Organic Carbon at WQSP-5
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Figure E.69 - Time Trend Plot for Total Organic Halogens at WQSP-5
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Figure E.70 - Time Trend Plot for Total Suspended Solids at WQSP-5



Waste Isolation Pilot Plant Annual Site Environmental Report for 2007
DOE/WIPP-08-2225

E-39

WQSP-6 Alkalinity

20.0
23.0
26.0
29.0
32.0
35.0
38.0
41.0
44.0
47.0
50.0
53.0
56.0
59.0
62.0
65.0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

ROUND #

C
on

ce
nt

ra
tio

n 
(m

g/
L)

SAMPLE
DUPLICATE
95TH UTLV

Figure E.71 - Time Trend Plot for Alkalinity at WQSP-6
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Figure E.72 - Time Trend Plot for Calcium at WQSP-6
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Figure E.73 - Time Trend Plot for Chloride at WQSP-6
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Figure E.74 - Time Trend Plot for Density at WQSP-6



Waste Isolation Pilot Plant Annual Site Environmental Report for 2007
DOE/WIPP-08-2225

E-41

WQSP-6 Magnesium

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
ROUND #

C
on

ce
nt

ra
tio

n 
(m

g/
L)

SAMPLE
Duplicate
95th UTLV

Figure E.75 - Time Trend Plot for Magnesium at WQSP-6
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Figure E.76 - Time Trend Plot for pH at WQSP-6
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Figure E.77 - Time Trend Plot for Potassium at WQSP-6
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Figure E.78 - Time Trend Plot for Sodium at WQSP-6
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Figure E.79 - Time Trend Plot for Sodium at WQSP-6
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Figure E.80 - Time Trend Plot for Sulfate at WQSP-6
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Figure E.81 - Time Trend Plot for Total Dissolved Solids at WQSP-6
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Figure E.82 - Time Trend Plot for Total Organic Carbon at WQSP-6
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Figure E.83 - Time Trend Plot for Total Organic Halogens at WQSP-6
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Figure E.84 - Time Trend Plot for Total Suspended Solids at WQSP-6
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Figure E.85 - Time Trend Plot for Alkalinity at WQSP-4
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Figure E.86 - Time Trend Plot for Calcium at WQSP-6A 
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Figure E.87 - Time Trend Plot for Chloride at WQSP-6A
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Figure E.88 - Time Trend Plot for Density at WQSP-6A
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Figure E.89 - Time Trend Plot for Magnesium at WQSP-6A
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Figure E.90 - Time Trend Plot for pH at WQSP-6A
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Figure E.91 - Time Trend Plot for Potassium at WQSP-6A
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Figure E.92 - Time Trend Plot for Sodium at WQSP-6A
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Figure E.93 - Time Trend Plot for Specific Conductance at WQSP-6A
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Figure E.94 - Time Trend Plot for Sulfate at WQSP-6A
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Figure E.95 - Time Trend Plot for Total Dissolved Solids at WQSP-6A
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Figure E.96 - Time Trend Plot for Total Organic Carbon at WQSP-6A
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Figure E.97 - Time Trend Plot for Total Organic Halogens at WQSP-6A
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Figure E.98 - Time Trend Plot for Total Suspended Solids at WQSP-6A
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F-1

Appendix F
Groundwater Data Tables

Table F.1 - Analytical Results for Groundwater Sampled from Well WQSP-1
Concentration

Round 24 Round 25 Reporting Limit

Parameter Sample Dup. Sample Dup.  Units Round
24

Round
25

95th

UTLVa

1,1,1-Trichloroethane <1 <1 <1 <1 μg/L 1 1 <RLb

1,1,2,2-Tetrachloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1,2-Trichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1-Dichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
1,2-Dichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
Carbon tetrachloride <1 <1 <1 <1 μg/L 1 1 <RL
Chlorobenzene <1 <1 <1 <1 μg/L 1 1 <RL
Chloroform <1 <1 <1 <1 μg/L 1 1 <RL
cis-1,2-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
trans-1, 2-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Methyl ethyl ketone <5 <5 <5 <5 μg/L 5 5 <RL
Methylene chloride <5 <5 <5 <5 μg/L 5 5 <RL
Tetrachloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Toluene <1 <1 <1 <1 μg/L 1 1 <RL
Trichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Trichlorofluoromethane <1 <1 <1 <1 μg/L 1 1 <RL
Vinyl chloride <1 <1 <1 <1 μg/L 1 1 <RL
Xylene <1 <1 <1 <1 μg/L 1 1 <RL
1,2-Dichlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
1,4-Dichlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
2,4-Dinitrophenol <20 <20 <20 <20 μg/L 20 20 <RL
2,4-Dinitrotoluene <5 <5 <5 <5 μg/L 5 5 <RL
2-Methylphenol <5 <5 <5 <5 μg/L 5 5 <RL
3-Methylphenol/
4-Methylphenol <5 <5 <5 <5 μg/L 5 5 <RL

Hexachlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
Hexachloroethane <5 <5 <5 <5 μg/L 5 5 <RL
Nitrobenzene <5 <5 <5 <5 μg/L 5 5 <RL
Pentachlorophenol <5 <5 <5 <5 μg/L 5 5 <RL
Pyridine <5 <5 <5 <5 μg/L 5 5 <RL
Isobutanol <5 <5 <5 <5 μg/L 5 5 <RL
Alkalinity 72 54 46 48 mg/L 4 4 55.7
Chloride 44,000 39,400 36,000 36,600 mg/L 0.5 0.5 40,472
Density 1.04 1.04 1.04 1.04 g/ml N/Ad N/Ad 1.072
Nitrate (as N) <0.1 <0.1 17.0 15.7 mg/L 0.1 0.1 10
pH 6.97 7.01 7.16 7.20 SUc N/Ad N/Ad 6.89-7.65
Specific conductance 93,000 92,800 80,575 77,724 μmhos/cm N/A N/A 175,000
Sulfate 5,340 5,290 4,710 4,730 mg/L 0.5 0.5 5,757
Total dissolved solids 75,000 70,400 65,400 64,000 mg/L 10 10 80,700
Total organic carbon <1  <1  <1  <1  mg/L 1 1 5
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Table F.1 - Analytical Results for Groundwater Sampled from Well WQSP-1
Concentration

Round 24 Round 25 Reporting Limit

Parameter Sample Dup. Sample Dup.  Units Round
24

Round
25

95th

UTLVa

F-2

Total organic halogen <0.6 <0.6 <0.6 <0.6 mg/L 0.6 0.6 14.6
Total suspended solids 1.5 1 4.5 6.5 mg/L 1 1 33.5
Antimony <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.33
Arsenic <0.05 <0.05 <0.05 <0.05 mg/L 0.05 0.05  0.1
Barium <0.02 <0.02 <0.02 <0.02 mg/L 0.02 0.02  1
Beryllium <0.01 <0.01 <0.01 <0.01 mg/L 0.01 0.01  0.02
Cadmium <0.01 <0.01 <0.01 <0.01 mg/L 0.01 0.01  0.2
Calcium 1,890 1,880 1,720 1,750 mg/L 0.5 0.5 2,087
Chromium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025  0.5
Iron <0.5 <0.5 <0.5 <0.5 mg/L 0.5 0.5 1.32
Lead <0.02 <0.02 <0.02 <0.02 mg/L 0.02 0.02 0.105
Magnesium 1,220 1,200 1,090 1,100 mg/L 0.5 0.5 1,247
Mercury <0.0002 <0.0002 <0.0002 <0.0002 mg/L 0.0002 0.0002  0.002
Nickel <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.49
Potassium 588 583 761 704 mg/L 0.5 0.5 799
Selenium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.15
Silver <0.013 <0.013 <0.013 <0.013 mg/L 0.013 0.013  0.5
Sodium 24,700 26,100 19,000 20,400 mg/L 0.5 0.5 22,090
Thallium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.98
Vanadium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.1
a 95th Upper tolerance limit value, equivalent to 95% confidence limit
b Reporting limit
c Standard unit
d Not applicable

Table F.2 - Analytical Results for Groundwater Sampled from Well WQSP-2
Concentration

Round 24 Round 25 Reporting Limit

Parameter Sample Dup. Sample Dup. Units Round
24

Round
25

95th

UTLVa

1,1,1-Trichloroethane <1 <1 <1 <1 μg/L 1 1 <RLb

1,1,2,2-Tetrachloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1,2-Trichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1-Dichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
1,2-Dichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
Carbon tetrachloride <1 <1 <1 <1 μg/L 1 1 <RL
Chlorobenzene <1 <1 <1 <1 μg/L 1 1 <RL
Chloroform <1 <1 <1 <1 μg/L 1 1 <RL
cis-1,2-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
trans-1,2-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Methyl ethyl ketone <5 <5 <5 <5 μg/L 5 5 <RL
Methylene chloride <5 <5 <5 <5 μg/L 5 5 <RL
Tetrachloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
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Table F.2 - Analytical Results for Groundwater Sampled from Well WQSP-2
Concentration

Round 24 Round 25 Reporting Limit

Parameter Sample Dup. Sample Dup. Units Round
24

Round
25

95th

UTLVa

F-3

Toluene <1 <1 <1 <1 μg/L 1 1 <RL
Trichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Trichlorofluoromethane <1 <1 <1 <1 μg/L 1 1 <RL
Vinyl chloride <1 <1 <1 <1 μg/L 1 1 <RL
Xylene <1 <1 <1 <1 μg/L 1 1 <RL
1,2-Dichlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
1,4-Dichlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
2,4-Dinitrophenol <20 <20 <20 <20 μg/L 20 20 <RL
2,4-Dinitrotoluene <5 <5 <5 <5 μg/L 5 5 <RL
2-Methylphenol <5 <5 <5 <5 μg/L 5 5 <RL
3-Methylphenol/
4-Methylphenol <5 <5 <5 <5 μg/L 5 5 <RL

Hexachlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
Hexachloroethane <5 <5 <5 <5 μg/L 5 5 <RL
Nitrobenzene <5 <5 <5 <5 μg/L 5 5 <RL
Pentachlorophenol <5 <5 <5 <5 μg/L 5 5 <RL
Pyridine <5 <5 <5 <5 μg/L 5 5 <RL
Isobutanol <5 <5 <5 <5 μg/L 5 5 <RL
Alkalinity 46 48 74 130 mg/L 4 4 70.3
Chloride 37,300 41,700 36,500 37,300 mg/L 0.5 0.5 39,670
Density 1.04 1.04 1.03 1.03 g/ml N/Ac N/Ac 1.06
Nitrate (as N) 0.12 0.12 13.9 14.1 mg/L 0.1 0.1 10
pH 7.17 7.19 7.04 7.03 SUd N/Ac N/Ac 7.00-7.60
Specific conductance 91,000 92,700 76,800 76,900 μmhos/cm N/Ac N/Ac 124,000
Sulfate 6,140 6,200 5,590 5,740 mg/L 0.5 0.5 6,590
Total dissolved solids 71,600 67,200 73,000 71,400 mg/L 10 10 80,500
Total organic carbon <1 <1 <1 <1 mg/L 1 1 7.97
Total organic halogen <0.6 <0.6 <0.6 <0.6 mg/L 0.6 0.6 63.8
Total suspended solids 1.5 1.5 9.5 10 mg/L 1 1 43
Antimony <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.5
Arsenic <0.05 <0.05 <0.05 <0.05 mg/L 0.05 0.05 0.062
Barium <0.05 <0.05 <0.05 <0.05 mg/L 0.05 0.05 1
Beryllium <0.01 <0.01 <0.01 <0.01 mg/L 0.01 0.01 1
Cadmium <0.01 <0.01 <0.01 <0.01 mg/L 0.01 0.01 0.5
Calcium 1,650 1,630 1,610 1,340 mg/L 0.5 0.5 1,827
Chromium <0.05 <0.05 <0.05 <0.05 mg/L 0.025 0.025 0.5
Iron <0.5 <0.5 <0.5 <0.5 mg/L 0.5 0.5 1.32
Lead <0.05 <0.05 <0.05 <0.05 mg/L 0.05 0.05 0.16
Magnesium 1,100 1,100 1,070 888 mg/L 0.5 0.5 1,244
Mercury <0.0002 <0.0002 <0.0002 <0.0002 mg/L 0.0002 0.0002 0.002
Nickel <0.05 <0.05 <0.05 <0.05 mg/L 0.05 0.05 0.49
Potassium 513 508 848 626 mg/L 0.5 0.5 845
Selenium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.15
Silver <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.5
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Table F.2 - Analytical Results for Groundwater Sampled from Well WQSP-2
Concentration

Round 24 Round 25 Reporting Limit

Parameter Sample Dup. Sample Dup. Units Round
24

Round
25

95th

UTLVa

F-4

Sodium 22,200 21,400 22,000 18,100 mg/L 0.5 0.5 21,900
Thallium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.98
Vanadium <0.025 <0.025 <0.025 <0.025 mg/L 0.05 0.05 0.1
a 95th Upper tolerance limit value, equivalent to 95% confidence limit
b Reporting limit
c Not applicable
d Standard unit

Table F.3 - Analytical Results for Groundwater Sampled from Well WQSP-3
Concentration

Round 24 Round 25 Reporting Limit

Parameter Sample Dup. Sample Dup. Units Round
24

Round
25

95th

UTLVa

1,1,1-Trichloroethane <1 <1 <1 <1 μg/L 1 1 <RLb

1,1,2,2-Tetrachloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1,2-Trichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1-Dichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
1,2-Dichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
Carbon tetrachloride <1 <1 <1 <1 μg/L 1 1 <RL
Chlorobenzene <1 <1 <1 <1 μg/L 1 1 <RL
Chloroform <1 <1 <1 <1 μg/L 1 1 <RL
cis-1,2-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
trans-1,2-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Methyl ethyl ketone <5 <5 <5 <5 μg/L 5 5 <RL
Methylene chloride <5 <5 <5 <5 μg/L 5 5 <RL
Tetrachloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Toluene <1 <1 <1 <1 μg/L 1 1 <RL
Trichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Trichlorofluoromethane <1 <1 <1 <1 μg/L 1 1 <RL
Vinyl chloride <1 <1 <1 <1 μg/L 1 1 <RL
Xylene <1 <1 <1 <1 μg/L 1 1 <RL
1,2-Dichlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
1,4-Dichlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
2,4-Dinitrophenol <20 <20 <20 <20 μg/L 20 20 <RL
2,4-Dinitrotoluene <5 <5 <5 <5 μg/L 5 5 <RL
2-Methylphenol <5 <5 <5 <5 μg/L 5 5 <RL
3-Methylphenol/
4-Methylphenol <5 <5 <5 <5 μg/L 5 5 <RL

Hexachlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
Hexachloroethane <5 <5 <5 <5 μg/L 5 5 <RL
Nitrobenzene <5 <5 <5 <5 μg/L 5 5 <RL
Pentachlorophenol <5 <5 <5 <5 μg/L 5 5 <RL
Pyridine <5 <5 <5 <5 μg/L 5 5 <RL
Isobutanol <5 <5 <5 <5 μg/L 5 5 <RL
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Table F.3 - Analytical Results for Groundwater Sampled from Well WQSP-3
Concentration

Round 24 Round 25 Reporting Limit

Parameter Sample Dup. Sample Dup. Units Round
24

Round
25

95th

UTLVa

F-5

Alkalinity 42 38 30 38 mg/L 4 4 54.5

Chloride 136,000 145,000 136,000 184,000 mg/L 0.5 0.5 149,100
Density 1.14 1.14 1.13 1.13 g/ml N/Ac N/Ac 1.17
Nitrate (as N) 0.2 <0.1 <24 <24 mg/L 0.1 0.1 12
pH 7.05 7.04 6.12 6.21 SUd N/Ac N/Ac 6.6-7.2
Specific conductance 351,000 353,000 345,000 345,927 μmhos/cm N/Ac N/Ac 517,000
Sulfate 8,580 9,330 8,110 8,130 mg/L 1 1 8,015
Total dissolved solids 230,500 235,000 229,500 225,000 mg/L 10 10 261,000
Total organic carbon 1.42 1.22 <1 2.99 mg/L 1 1 5
Total organic halogen <0.3 <0.3 <0.6 <0.6 mg/L 0.3 0.3 55
Total suspended solids 3.5 5 9 11 mg/L 1 1 107 
Antimony <0.25 <0.25 <0.25 <0.25 mg/L 0.25 0.25 1
Arsenic <0.25 <0.25 <0.25 <0.25 mg/L 0.25 0.25 0.21
Barium <0.02 <0.02 0.026 <0.02 mg/L 0.02 0.02 1
Beryllium <0.01 <0.01 <0.01 <0.01 mg/L 0.01 0.01 0.1
Cadmium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.5
Calcium 2,020 1,790 1,380 1,440 mg/L 0.5 0.5 1,680
Chromium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 2
Iron <0.5 <0.5 <0.5 <0.5 mg/L 0.5 0.5 1
Lead <0.1 <0.1 <0.1 <0.1 mg/L 0.1 0.1 0.8
Magnesium 3,190 2,810 2,200 2,310 mg/L 0.5 0.5 2,625
Mercury <0.0002 <0.0002 <0.0002 <0.0002 mg/L 0.0002 0.0002 0.002
Nickel <0.05 <0.05 <0.05 <0.05 mg/L 0.05 0.05 5
Potassium 2,000 1,770 2,000 2,160 mg/L 0.5 0.5 3,438
Selenium <0.25 <0.25 <0.25 <0.25 mg/L 0.25 0.25 2
Silver <0.013 <0.013 <0.013 <0.013 mg/L 0.013 0.013 0.31
Sodium 96,400 92,800 77,800 82,500 mg/L 0.5 0.5 140,400
Thallium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 5.8
Vanadium <0.05 <0.05 <0.05 <0.05 mg/L 0.05 0.05 5
a 95th Upper tolerance limit value, equivalent to 95% confidence limit
b Reporting limit
c Not applicable
d Standard unit
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F-6

Table F.4 - Analytical Results for Groundwater Sampled from Well WQSP-4
Concentration

Round 24 Round 25 Reporting Limit

Parameter Sample Dup. Sample Dup.  Units Round
24

Round
25

95th

UTLVa

1,1,1-Trichloroethane <1 <1 <1 <1 μg/L 1 1 <RLb

1,1,2,2-Tetrachloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1,2-Trichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1-Dichloroethane <1 <1 <1 <1 μg/L 1  1 <RL
1,1-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
1,2-Dichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
Carbon tetrachloride <1 <1 <1 <1 μg/L 1 1 <RL
Chlorobenzene <1 <1 <1 <1 μg/L 1 1 <RL
Chloroform <1 <1 <1 <1 μg/L 1 1 <RL
cis-1,2-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
trans-1,2-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Methyl ethyl ketone <5 <5 <5 <5 μg/L 5 5 <RL
Methylene chloride <5 <5 <5 <5 μg/L 5 5 <RL
Tetrachloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Toluene <1 <1 <1 <1 μg/L 1 1 <RL
Trichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Trichlorofluoromethane <1 <1 <1 <1 μg/L 1 1 <RL
Vinyl chloride <1 <1 <1 <1 μg/L 1 1 <RL
Xylene <1 <1 <1 <1 μg/L 1 1 <RL
1,2-Dichlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
1,4-Dichlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
2,4-Dinitrophenol <20 <20 <20 <20 μg/L 20 20 <RL
2,4-Dinitrotoluene <5 <5 <5 <5 μg/L 5 5 <RL
2-Methylphenol <5 <5 <5 <5 μg/L 5 5 <RL
3-Methylphenol/
4-Methylphenol <5 <5 <5 <5 μg/L 5 5 <RL

Hexachlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
Hexachloroethane <5 <5 <5 <5 μg/L 5 5 <RL
Nitrobenzene <5 <5 <5 <5 μg/L 5 5 <RL
Pentachlorophenol <5 <5 <5 <5 μg/L 5 5 <RL
Pyridine <5 <5 <5 <5 μg/L 5 5 <RL
Isobutanol <5 <5 <5 <5 μg/L 5 5 <RL
Alkalinity 40 38 40 46 mg/L 4 4 47
Chloride 75,600 79,200 67,000 64,000 mg/L 0.5 0.5 63,960
Density 1.07 1.07 1.07 1.07 g/ml N/Ac N/Ac 1.1
Nitrate (as N) <0.1 <0.1 <0.1 <0.1 mg/L 0.1 0.1 10
pH 7.19 7.19 6.85 6.83 SUd N/Ac N/Ac 6.80-7.61
Specific conductance 132,000 129,000 117,000 120,000 μmhos/cm N/Ac N/Ac 319,800
Sulfate 9,130 9,270 7,240 7,160 mg/L 0.5 0.5 7,927
Total dissolved solids 125,500 121,500 112,000 112,000 mg/L 10 10 123,500
Total organic carbon 1.07 <1 <1 <1 mg/L 1 1 5
Total organic halogen <0.3 <0.3 <0.6 <0.6 mg/L 0.3 0.3 17
Total suspended solids 3 3 2.5 16.5 mg/L 1 1 57
Antimony <0.05 <0.05 <0.05 <0.05 mg/L 0.05 0.05 0.8
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Table F.4 - Analytical Results for Groundwater Sampled from Well WQSP-4
Concentration

Round 24 Round 25 Reporting Limit

Parameter Sample Dup. Sample Dup.  Units Round
24

Round
25

95th

UTLVa

F-7

Arsenic <0.05 <0.05 <0.05 <0.05 mg/L 0.05 0.05 0.5
Barium <0.02 <0.02 0.024 0.024 mg/L 0.02 0.02 1
Beryllium <0.01 <0.01 <0.01 <0.01 mg/L 0.01 0.01 0.25
Cadmium <0.01 <0.01 <0.01 <0.01 mg/L 0.01 0.01 0.5
Calcium 1,600 1,420 1,650 1,600 mg/L 0.5 0.5 1,834
Chromium <0.1 <0.1 <0.1 <0.1 mg/L 0.1 0.1 2
Iron <0.5 <0.5 <0.5 <0.5 mg/L 0.5 0.5 4
Lead <0.05 <0.05 <0.05 <0.05 mg/L 0.05 0.05 0.525
Magnesium 1,180 1,030 1,210 1,170 mg/L 0.5 0.5 1,472
Mercury <0.0002 <0.0002 <0.0002 <0.0002 mg/L 0.0002 0.0002 0.002
Nickel <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 5
Potassium 1,020 908 896 888 mg/L 0.5 0.5 1,648
Selenium <0.01 <0.01 <0.01 <0.01 mg/L 0.01 0.01 2.009
Silver <0.05 <0.05 <0.05 <0.05 mg/L 0.05 0.05 0.519
Sodium 39,600 33,500 42,400 38,800 mg/L 0.5 0.5 38,790
Thallium <0.05 <0.05 <0.05 <0.05 mg/L 0.05 0.05 1
Vanadium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 5
a 95th Upper tolerance limit value, equivalent to 95% confidence limit
b Reporting limit
c Not applicable
d Standard unit

Table F.5 - Analytical Results for Groundwater Sampled from Well WQSP-5
Concentration

Round 24 Round 25 Reporting Limit

Parameter Sample Dup. Sample Dup.  Units Round
24

Round
25

95th

UTLVa

1,1,1-Trichloroethane <1 <1 <1 <1 μg/L 1 1 <RLb

1,1,2,2-Tetrachloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1,2-Trichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1-Dichloroethane <1 <1 <1 <1 μg/L 1  1 <RL
1,1-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
1,2-Dichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
Carbon tetrachloride <1 <1 <1 <1 μg/L 1 1 <RL
Chlorobenzene <1 <1 <1 <1 μg/L 1 1 <RL
Chloroform <1 <1 <1 <1 μg/L 1 1 <RL
cis-1,2-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
trans-1,2-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Methyl ethyl ketone <5 <5 <5 <5 μg/L 5 5 <RL
Methylene chloride <5 <5 <5 <5 μg/L 5 5 <RL
Tetrachloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Toluene <1 <1 <1 <1 μg/L 1 1 <RL
Trichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Trichlorofluoromethane <1 <1 <1 <1 μg/L 1 1 <RL
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Table F.5 - Analytical Results for Groundwater Sampled from Well WQSP-5
Concentration

Round 24 Round 25 Reporting Limit

Parameter Sample Dup. Sample Dup.  Units Round
24

Round
25

95th

UTLVa

F-8

Vinyl chloride <1 <1 <1 <1 μg/L 1 1 <RL
Xylene <1 <1 <1 <1 μg/L 1 1 <RL
1,2-Dichlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
1,4-Dichlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
2,4-Dinitrophenol <20 <20 <20 <20 μg/L 20 20 <RL
2,4-Dinitrotoluene <5 <5 <5 <5 μg/L 5 5 <RL
2-Methylphenol <5 <5 <5 <5 μg/L 5 5 <RL
3-Methylphenol/
4-Methylphenol <5 <5 <5 <5 μg/L 5 5 <RL

Hexachlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
Hexachloroethane <5 <5 <5 <5 μg/L 5 5 <RL
Nitrobenzene <5 <5 <5 <5 μg/L 5 5 <RL
Pentachlorophenol <5 <5 <5 <5 μg/L 5 5 <RL
Pyridine <5 <5 <5 <5 μg/L 5 5 <RL
Isobutanol <5 <5 <5 <5 μg/L 5 5 <RL
Alkalinity 50 52 56 46 mg/L 4 4 56
Chloride 17,100 17,000 16,000 16,600 mg/L 0.5 0.5 18,100
Density 1.02 1.02 1.02 1.01 g/ml N/Ac N/Ac 1.04
Nitrate (as N) <0.10 <0.10 <0.10 <0.10 mg/L 0.1 0.1 10
pH 7.23 7.26 7.16 7.27 SUd N/Ac N/Ac 7.40-7.90
Specific conductance 43,200 44,300 44,700 44,300 μmhos/cm N/Ac N/Ac 67,700
Sulfate 6,410 6,390 5,790 5,870 mg/L 0.5 0.5 6,129
Total dissolved solids 31,800 30,700 34,250 32,250 mg/L 10 10 43,950
Total organic carbon <1 <1 <1 <1 mg/L 1 1 5
Total organic halogen <0.6 <0.6 <0.6 <0.6 mg/L 0.6 0.6 8.37
Total suspended solids <1 <1 2 1 mg/L 1 1 10
Antimony <0.05 <0.05 <0.025 <0.025 mg/L 0.05 0.025 0.073
Arsenic <0.1 <0.1 <0.1 <0.1 mg/L 0.1 0.1 0.5
Barium <0.02 <0.02 <0.02 <0.02 mg/L 0.02 0.02 1
Beryllium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.02
Cadmium <0.01 <0.01 <0.01 <0.01 mg/L 0.01 0.01 0.05
Calcium 1,010 1,040 1,140 1,140 mg/L 0.5 0.5 1,303
Chromium <0.025 <0.025 <0.250 <0.250 mg/L 0.025 0.025 0.5
Iron <0.5 <0.5 <0.5 <0.5 mg/L 0.5 0.5 0.795
Lead <0.05 <0.05 <0.05 <0.05 mg/L 0.05 0.05 0.05
Magnesium 431 456 487 483 mg/L 0.5 0.5 547 
Mercury <0.0002 <0.0002 <0.0002 <0.0002 mg/L 0.0002 0.0002 0.002
Nickel <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.1
Potassium 368 376 355 354 mg/L 0.5 0.5 622
Selenium <0.05 <0.05 <0.05 <0.05 mg/L 0.05 0.05 0.1
Silver <0.013 <0.013 <0.013 <0.013 mg/L 0.013 0.013 0.5
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Table F.5 - Analytical Results for Groundwater Sampled from Well WQSP-5
Concentration

Round 24 Round 25 Reporting Limit

Parameter Sample Dup. Sample Dup.  Units Round
24

Round
25

95th

UTLVa

F-9

Sodium 10,200 11,200 11,300 11,000 mg/L 0.5 0.5 11,190
Thallium <0.1 <0.1 <0.1 <0.1 mg/L 0.1 0.1 0.209
Vanadium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 2.7
a 95th Upper tolerance limit value, equivalent to 95% confidence limit
b Reporting limit
c Not applicable
d Standard unit

Table F.6 - Analytical Results for Groundwater Sampled from Well WQSP-6
Concentration

Round 24 Round 25 Reporting LIMIT

Parameter Sample Dup. Sample Dup.  Units Round
24

Round
25

95th

UTLVa

1,1,1-Trichloroethane <1 <1 <1 <1 μg/L 1 1 <RLb

1,1,2,2-Tetrachloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1,2-Trichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1-Dichloroethane <1 <1 <1 <1 μg/L 1  1 <RL
1,1-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
1,2-Dichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
Carbon tetrachloride <1 <1 <1 <1 μg/L 1 1 <RL
Chlorobenzene <1 <1 <1 <1 μg/L 1 1 <RL
Chloroform <1 <1 <1 <1 μg/L 1 1 <RL
cis-1,2-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
trans-1,2-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Methyl ethyl ketone <5 <5 <5 <5 μg/L 5 5 <RL
Methylene chloride <5 <5 <5 <5 μg/L 5 5 <RL
Tetrachloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Toluene <1 <1 <1 <1 μg/L 1 1 <RL
Trichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Trichlorofluoromethane <1 <1 <1 <1 μg/L 1 1 <RL
Vinyl chloride <1 <1 <1 <1 μg/L 1 1 <RL
Xylene <1 <1 <1 <1 μg/L 1 1 <RL
1,2-Dichlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
1,4-Dichlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
2,4-Dinitrophenol <20 <20 <20 <20 μg/L 20 20 <RL
2,4-Dinitrotoluene <5 <5 <5 <5 μg/L 5 5 <RL
2-Methylphenol <5 <5 <5 <5 μg/L 5 5 <RL
3-Methylphenol
4-Methylphenol <5 <5 <5 <5 μg/L 5 5 <RL

Hexachlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
Hexachloroethane <5 <5 <5 <5 μg/L 5 5 <RL
Nitrobenzene <5 <5 <5 <5 μg/L 5 5 <RL
Pentachlorophenol <5 <5 <5 <5 μg/L 5 5 <RL
Pyridine <5 <5 <5 <5 μg/L 5 5 <RL
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Table F.6 - Analytical Results for Groundwater Sampled from Well WQSP-6
Concentration

Round 24 Round 25 Reporting LIMIT

Parameter Sample Dup. Sample Dup.  Units Round
24

Round
25

95th

UTLVa
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Isobutanol <5 <5 <5 <5 μg/L 5 5 2,000
Alkalinity 48 50 52 50 mg/L 4 4 55.8
Chloride 5,930 5,980 5,130 5,550 mg/L 0.5 0.5 6,200
Density 1.01 1.01 1.00 1.01 g/ml N/Ac N/Ac 1.02
Nitrate (as N) <0.1 <0.1 <0.1 0.115 mg/L 0.1 0.1 7.45
pH 7.72 7.69 7.58 7.50 SUd N/Ac N/Ac 7.50-7.90
Specific conductance 21,500 21,100 19,500 19,900 μmhos/cm N/Ac N/Ac 27,660
Sulfate 5,820 5,940 4,700 4,640 mg/L 0.5 0.5 5,557
Total dissolved solids 17,100 15,600 14,760 14,840 mg/L 10 10 22,500
Total organic carbon <1 <1 <1 <1 mg/L 1 1 10.14
Total organic halogen <0.3 <0.3 <0.06 <0.06 mg/L 0.30 0.06 1.54
Total suspended solids <1 <1 1 <1 mg/L 1 1 14.8
Antimony <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.14
Arsenic <0.1 <0.1 <0.1 <0.1 mg/L 0.1 0.1 0.5
Barium <0.02 <0.02 <0.02 <0.02 mg/L 0.02 0.02 1
Beryllium <0.01 <0.01 <0.01 <0.01 mg/L 0.01 0.01 0.02
Cadmium <0.01 <0.01 <0.01 <0.01 mg/L 0.01 0.01 0.05
Calcium 679 704 721 730 mg/L 0.5 0.5 796
Chromium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.5
Iron <0.5 <0.5 <0.5 <0.5 mg/L 0.5 0.5 3.105
Lead <0.02 <0.02 <0.02 <0.02 mg/L 0.02 0.02 0.15
Magnesium 188 196 218 219 mg/L 0.5 0.5 255
Mercury <0.0002 <0.0002 <0.0002 <0.0002 mg/L 0.0002 0.0002 0.002
Nickel <0.03 <0.03 <0.03 <0.03 mg/L 0.03 0.03 0.5
Potassium 180 184 182 186 mg/L 0.5 0.5 270
Selenium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.1
Silver <0.013 <0.013 <0.013 <0.013 mg/L 0.013 0.013 0.5
Sodium 5,210 5,190 4,850 5,240 mg/L 0.5 0.5 6,290
Thallium <0.075 <0.075 <0.025 <0.025 mg/L 0.075 0.025 0.56
Vanadium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.1
a 95th Upper tolerance limit value, equivalent to 95% confidence limit
b Reporting limit
c Not applicable
d Standard unit
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Table F.7 - Analytical Results for Groundwater Sampled from Well WQSP-6A
Concentration

Round 24 Round 25 Reporting LIMIT

Parameter Sample Dup. Sample Dup.  Units Round
24

Round
25

95th

UTLVa

1,1,1-Trichloroethane <1 <1 <1 <1 μg/L 1 1 <RLb

1,1,2,2-Tetrachloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1,2-Trichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
1,1-Dichloroethane <1 <1 <1 <1 μg/L 1  1 <RL
1,1-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
1,2-Dichloroethane <1 <1 <1 <1 μg/L 1 1 <RL
Carbon tetrachloride <1 <1 <1 <1 μg/L 1 1 <RL
Chlorobenzene <1 <1 <1 <1 μg/L 1 1 <RL
Chloroform <1 <1 <1 <1 μg/L 1 1 <RL
cis-1,2-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
trans-1,2-Dichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Methyl ethyl ketone <5 <5 <5 <5 μg/L 5 5 <RL
Methylene chloride <5 <5 <5 <5 μg/L 5 5 <RL
Tetrachloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Toluene <1 <1 <1 <1 μg/L 1 1 <RL
Trichloroethylene <1 <1 <1 <1 μg/L 1 1 <RL
Trichlorofluoromethane <1 <1 <1 <1 μg/L 1 1 <RL
Vinyl chloride <1 <1 <1 <1 μg/L 1 1 <RL
Xylene <1 <1 <1 <1 μg/L 1 1 <RL
1,2-Dichlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
1,4-Dichlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
2,4-Dinitrophenol <20 <20 <20 <20 μg/L 20 20 <RL
2,4-Dinitrotoluene <5 <5 <5 <5 μg/L 5 5 <RL
2-Methylphenol <5 <5 <5 <5 μg/L 5 5 <RL
3-Methylphenol/
4-Methylphenol <5 <5 <5 <5 μg/L 5 5 <RL

Hexachlorobenzene <5 <5 <5 <5 μg/L 5 5 <RL
Hexachloroethane <5 <5 <5 <5 μg/L 5 5 <RL
Nitrobenzene <5 <5 <5 <5 μg/L 5 5 <RL
Pentachlorophenol <5 <5 <5 <5 μg/L 5 5 <RL
Pyridine <5 <5 <5 <5 μg/L 5 5 <RL
Isobutanol <5 <5 <5 <5 mg/L 5 5 <RL
Alkalinity 102 104 112 120 mg/L 4 4 113
Chloride 484 461 350 516 mg/L 0.5 2 1040
Density 1.00 1.01 0.997 0.999 g/ml N/Ac N/Ac 1.01
Nitrate (as N) 5.78 9.35 5.47 6.98 mg/L 0.1 0.1 12.2
pH 7.09 7.11 7.09 7.05 SUd N/Ac N/Ac 6.80-8.00
Specific conductance 4,100 4,060 4,000 4,004 μmhos/cm N/Ac N/Ac 5,192
Sulfate 2,170 2,130 1,950 2,290 mg/L 0.5 2 2,543
Total dissolved solids 3,355 3,320 3,400 3,405 mg/L 10 10 4,600
Total organic carbon <1 <1 <1 <1 mg/L 1 1 15.45
Total organic halogen <0.06 <0.06 <0.06 <0.06 mg/L 0.06 0.06 0.19
Total suspended solids <1 <1 <1 <1 mg/L 1 1 91
Antimony <0.013 <0.013 <0.013 <0.013 mg/L 0.013 0.013 0.48
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Table F.7 - Analytical Results for Groundwater Sampled from Well WQSP-6A
Concentration

Round 24 Round 25 Reporting LIMIT

Parameter Sample Dup. Sample Dup.  Units Round
24

Round
25

95th

UTLVa

F-12

Arsenic <0.1 <0.1 <0.1 <0.1 mg/L 0.1 0.1 0.5
Barium <0.02 <0.02 <0.02 <0.02 mg/L 0.02 0.02 0.1
Beryllium <0.01 <0.01 <0.01 <0.01 mg/L 0.01 0.01 0.01
Cadmium <0.01 <0.01 <0.01 <0.01 mg/L 0.01 0.01 0.05
Calcium 606 589 606 625 mg/L 0.5 0.5 733
Chromium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.5
Iron <0.50 <0.50 <0.50 <0.50 mg/L 0.5 0.5 1
Lead <0.02 <0.02 <0.02 <0.02 mg/L 0.02 0.02 0.05
Magnesium 148 149 158 162 mg/L 0.5 0.5 188
Mercury <0.0002 <0.0002 <0.0002 <0.0002 mg/L 0.0002 0.0002 0.002
Nickel 0.031 0.033 0.033 0.034 mg/L 0.025 0.025 0.284
Potassium 3.77 3.86 4.58 4.65 mg/L 0.5 0.5 10.1
Selenium <0.025 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.22
Silver <0.013 <0.013 <0.013 <0.013 mg/L 0.013 0.013 0.5
Sodium 243 236 241 247 mg/L 0.5 0.5 369
Thallium 0.04 <0.025 <0.025 <0.025 mg/L 0.025 0.025 0.058
Vanadium 0.056 <0.05 <0.05 <0.05 mg/L 0.05 0.05 0.5
a 95th Upper tolerance limit value, equivalent to 95% confidence limit
b Reporting limit
c Not applicable
d Standard unit
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Table F.8 - WIPP Well Inventory for 2007

Sorted By Active Wells at Year-End Sorted By Formation for Wells Measured at
Least Once in 2007

Count Well
Number Zone Notes Count Well

Number Zone
Reason Not Assessed
for Long-Term Water

Level Trend 
1 AEC-7 CUL 1 CB-1(PIP) B/C
2 C-2505 SR/D 2 DOE-2 B/C
3 C-2506 SR/D 3 AEC-7 CUL Leakage through

bottom seal from
Salado - water level not
representative 

4 C-2507 SR/D 4 ERDA-9 CUL
5 C-2737 MAG / CUL 5 H-02B2 CUL
6 C-2811 SR/D 6 H-03B2 CUL
7 CB-1(PIP) B/C 7 H-04B CUL
8 DOE-2 B/C 8 H-05B CUL
9 ERDA-9 CUL 9 H-06B CUL

10 H-02B1 MAG 10 H-07B1 CUL
11 H-02B2 CUL 11 H-10C CUL
12 H-03B1 MAG 12 H-11B4 CUL
13 H-03B2 CUL 13 H-12 CUL
14 H-03D SR/D Dry; not measured in 2007 14 H-17 CUL
15 H-04B CUL 15 H-19B0 CUL
16 H-04C MAG 16 H-19B2 CUL Redundant to H19B0
17 H-05B CUL 17 H-19B3 CUL Redundant to H19B0
18 H-06B CUL 18 H-19B4 CUL Redundant to H19B0
19 H-06C MAG 19 H-19B5 CUL Redundant to H19B0
20 H-07B1 CUL 20 H-19B6 CUL Redundant to H19B0
21 H-08A MAG 21 H-19B7 CUL Redundant to H19B0
22 H-09C MAG / CUL 22 I-461 CUL
23 H-10A MAG 23 SNL-01 CUL
24 H-10C CUL 24 SNL-02 CUL
25 H-11B2 MAG 25 SNL-03 CUL
26 H-11B4 CUL 26 SNL-05 CUL
27 H-12 CUL 27 SNL-08 CUL Pumping July - Aug 07;

not recovered
28 H-14 MAG 28 SNL-09 CUL
29 H-15 MAG/CUL 29 SNL-10 CUL
30 H-16 MULTIPLE Complex multi-packer

system; not in WLMP
30 SNL-12 CUL

31 H-17 CUL 31 SNL-13 CUL
32 H-18 MAG 32 SNL-14 CUL Testing July 07; nearly

recovered (OK for head
map)

33 H-19B0 CUL 33 SNL-15 CUL Depressed from
projected equilibrium

34 H-19B2 CUL 34 SNL-16 CUL
35 H-19B3 CUL 35 SNL-17 CUL
36 H-19B4 CUL 36 SNL-18 CUL
37 H-19B5 CUL 37 SNL-19 CUL
38 H-19B6 CUL 38 WIPP-11 CUL
39 H-19B7 CUL 39 WIPP-13 CUL
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Table F.8 - WIPP Well Inventory for 2007

Sorted By Active Wells at Year-End Sorted By Formation for Wells Measured at
Least Once in 2007

Count Well
Number Zone Notes Count Well

Number Zone
Reason Not Assessed
for Long-Term Water

Level Trend 
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40 I-461 CUL 40 WIPP-19 CUL
41 SNL-01 CUL 41 WQSP-1 CUL
42 SNL-02 CUL 42 WQSP-2 CUL
43 SNL-03 CUL 43 WQSP-3 CUL
44 SNL-05 CUL 44 WQSP-4 CUL
45 SNL-06 CUL No access due to testing

throughout 2007
45 WQSP-5 CUL

46 SNL-08 CUL 46 WQSP-6 CUL
47 SNL-09 CUL 47 WQSP-6A DL
48 SNL-10 CUL 48 H-02B1 MAG
49 SNL-12 CUL 49 H-03B1 MAG
50 SNL-13 CUL 50 H-04C MAG
51 SNL-14 CUL 51 H-06C MAG
52 SNL-15 CUL 52 H-08A MAG
53 SNL-16 CUL 53 H-10A MAG
54 SNL-17 CUL 54 H-11B2 MAG
55 SNL-18 CUL 55 H-14 MAG
56 SNL-19 CUL 56 H-18 MAG
57 PZ-01 SR/D 57 WIPP-18 MAG
58 PZ-02 SR/D 58 C-2737 MAG/CUL
59 PZ-03 SR/D 59 H-09C MAG/CUL Erratic behavior
60 PZ-04 SR/D 60 H-15 MAG/CUL Density not

representative of
Culebra

61 PZ-05 SR/D 61 WIPP-30 MAG/CUL Leaky packer / stuck
packer

62 PZ-06 SR/D 62 C-2505 SR/D
63 PZ-07 SR/D 63 C-2506 SR/D
64 PZ-08 SR/D 64 C-2507 SR/D
65 PZ-09 SR/D 65 C-2811 SR/D
66 PZ-10 SR/D 66 PZ-01 SR/D
67 PZ-11 SR/D 67 PZ-02 SR/D
68 PZ-12 SR/D 68 PZ-03 SR/D
69 PZ-13 SR/D Drilled late 2007; begin

quarterly meas. 2008
69 PZ-04 SR/D

70 PZ-14 SR/D Drilled late 2007; begin
quarterly meas. 2008

70 PZ-05 SR/D

71 PZ-15 SR/D Drilled late 2007; begin
quarterly meas. 2008

71 PZ-06 SR/D

72 WIPP-11 CUL 72 PZ-07 SR/D
73 WIPP-13 CUL 73 PZ-08 SR/D
74 WIPP-18 MAG 74 PZ-09 SR/D
75 WIPP-19 CUL 75 PZ-10 SR/D
76 WIPP-25 MAG/CUL No access due to testing

throughout 2007
76 PZ-11 SR/D

77 WIPP-30 MAG/CUL 77 PZ-12 SR/D
78 WQSP-1 CUL
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Count Well
Number Zone Notes Count Well

Number Zone
Reason Not Assessed
for Long-Term Water

Level Trend 
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79 WQSP-2 CUL Not Measured or Not in Water Level Measurement
Program in 2007

80 WQSP-3 CUL 78 H-03D SR/D Dry; not measured in
2007 

81 WQSP-4 CUL 79 H-16 MULTIPLE Complex multi-packer
system; not in WLMP

82 WQSP-5 CUL 80 SNL-06 CUL No access due to
testing throughout 2007

83 WQSP-6 CUL 81 WIPP-25 MAG /CUL No access due to
testing throughout 2007

84 WQSP-6A DL 82 PZ-13 SR/D Drilled late 2007; begin
quarterly meas. 2008

83 PZ-14 SR/D Drilled late 2007; begin
quarterly meas. 2008

84 PZ-15 SR/D Drilled late 2007; begin
quarterly meas. 2008
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Table F.9 - Groundwater Level Measurement Results for 2007

Well Number Zone Date
Measured

Depth from
Top of
Casing

Measured
Depth in
Meters

Elevation
in Feet
AMSL

Elevation
in Meters

Elevation in
Feet AMSL,
if Adjusted

to Equivalent
Freshwater

Head
AEC-7 CUL 01/17/07 416.13 126.84 3,240.86 987.81 3,281.59
AEC-7 CUL 02/12/07 412.55 125.75 3,244.44 988.91 3,285.49
AEC-7 CUL 03/13/07 408.79 124.60 3,248.20 990.05 3,289.58
AEC-7 CUL 04/10/07 405.03 123.45 3,251.96 991.20 3,293.68
AEC-7 CUL 05/10/07 401.38 122.34 3,255.61 992.31 3,297.65
AEC-7 CUL 06/13/07 398.71 121.53 3,258.28 993.12 3,300.56
AEC-7 CUL 07/17/07 394.94 120.38 3,262.05 994.27 3,304.67
AEC-7 CUL 08/13/07 391.95 119.47 3,265.04 995.18 3,307.92
AEC-7 CUL 09/18/07 387.50 118.11 3,269.49 996.54 3,312.77
AEC-7 CUL 10/15/07 384.50 117.20 3,272.49 997.46 3,316.04
AEC-7 CUL 11/12/07 433.39 132.10 3,223.60 982.55 3,262.79
AEC-7 CUL 12/10/07 455.04 138.70 3,201.95 975.95 3,239.22

C-2737 (PIP) CUL 02/13/07 382.54 116.78 3,017.62 919.77 3,020.69
C-2737 (PIP) CUL 03/15/07 382.38 116.73 3,017.78 919.82 3,020.86
C-2737 (PIP) CUL 04/11/07 382.48 116.76 3,017.68 919.79 3,020.76
C-2737 (PIP) CUL 05/09/07 382.53 116.78 3,017.63 919.77 3,020.70
C-2737 (PIP) CUL 06/13/07 382.33 116.72 3,017.83 919.83 3,020.91
C-2737 (PIP) CUL 07/18/07 382.13 116.66 3,018.03 919.90 3,021.11
C-2737 (PIP) CUL 08/15/07 381.95 116.60 3,018.21 919.95 3,021.29
C-2737 (PIP) CUL 09/19/07 381.90 116.59 3,018.26 919.97 3,021.34
C-2737 (PIP) CUL 10/17/07 381.66 116.51 3,018.50 920.04 3,021.58
C-2737 (PIP) CUL 11/14/07 381.86 116.57 3,018.30 919.98 3,021.38
C-2737 (PIP) CUL 12/11/07 381.47 116.45 3,018.69 920.10 3,021.78

ERDA-9 CUL 01/16/07 398.20 121.38 3,011.94 918.04 3,033.29
ERDA-9 CUL 02/13/07 398.24 121.39 3,011.90 918.03 3,033.25
ERDA-9 CUL 03/13/07 398.18 121.37 3,011.96 918.05 3,033.31
ERDA-9 CUL 04/11/07 397.75 121.24 3,012.39 918.18 3,033.77
ERDA-9 CUL 05/09/07 397.81 121.26 3,012.33 918.16 3,033.70
ERDA-9 CUL 06/13/07 397.53 121.18 3,012.61 918.24 3,034.00
ERDA-9 CUL 07/18/07 397.39 121.13 3,012.75 918.29 3,034.15
ERDA-9 CUL 08/14/07 397.24 121.09 3,012.90 918.33 3,034.31
ERDA-9 CUL 09/19/07 397.10 121.05 3,013.04 918.37 3,034.46
ERDA-9 CUL 10/16/07 396.83 120.96 3,013.31 918.46 3,034.75
ERDA-9 CUL 11/14/07 396.99 121.01 3,013.15 918.41 3,034.58
ERDA-9 CUL 12/11/07 396.82 120.96 3,013.32 918.46 3,028.38
H-02b2 CUL 01/16/07 333.15 101.54 3,045.21 928.18 3,049.13
H-02b2 CUL 02/13/07 332.73 101.42 3,045.63 928.31 3,049.56
H-02b2 CUL 03/15/07 332.54 101.36 3,045.82 928.37 3,049.75
H-02b2 CUL 04/11/07 332.49 101.34 3,045.87 928.38 3,049.80
H-02b2 CUL 05/09/07 332.64 101.39 3,045.72 928.34 3,049.65
H-02b2 CUL 06/12/07 332.57 101.37 3,045.79 928.36 3,049.72
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F-17

H-02b2 CUL 07/18/07 332.48 101.34 3,045.88 928.38 3,049.81
H-02b2 CUL 08/14/07 332.36 101.30 3,046.00 928.42 3,049.93
H-02b2 CUL 09/18/07 332.19 101.25 3,046.17 928.47 3,050.10
H-02b2 CUL 10/16/07 332.00 101.19 3,046.36 928.53 3,050.30
H-02b2 CUL 11/15/07 332.39 101.31 3,045.97 928.41 3,049.90
H-02b2 CUL 12/11/07 331.83 101.14 3,046.53 928.58 3,050.47
H-03b2 CUL 01/16/07 388.80 118.51 3,001.11 914.74 3,011.94
H-03b2 CUL 02/13/07 388.44 118.40 3,001.47 914.85 3,012.31
H-03b2 CUL 03/13/07 388.36 118.37 3,001.55 914.87 3,012.39
H-03b2 CUL 04/11/07 388.61 118.45 3,001.30 914.80 3,012.13
H-03b2 CUL 05/09/07 388.54 118.43 3,001.37 914.82 3,012.21
H-03b2 CUL 06/13/07 388.30 118.35 3,001.61 914.89 3,012.46
H-03b2 CUL 07/18/07 388.19 118.32 3,001.72 914.92 3,012.57
H-03b2 CUL 08/14/07 388.17 118.31 3,001.74 914.93 3,012.59
H-03b2 CUL 09/19/07 388.00 118.26 3,001.91 914.98 3,012.77
H-03b2 CUL 10/17/07 388.18 118.32 3,001.73 914.93 3,012.58
H-03b2 CUL 11/14/07 387.87 118.22 3,002.04 915.02 3,012.90
H-03b2 CUL 12/11/07 387.42 118.09 3,002.49 915.16 3,013.37
H-04b CUL 01/15/07 330.53 100.75 3,003.05 915.33 3,004.95
H-04b CUL 02/13/07 330.31 100.68 3,003.27 915.40 3,005.17
H-04b CUL 03/13/07 330.17 100.64 3,003.41 915.44 3,005.31
H-04b CUL 04/10/07 329.62 100.47 3,003.96 915.61 3,005.87
H-04b CUL 05/09/07 329.81 100.53 3,003.77 915.55 3,005.68
H-04b CUL 06/13/07 329.59 100.46 3,003.99 915.62 3,005.90
H-04b CUL 07/18/07 329.47 100.42 3,004.11 915.65 3,006.02
H-04b CUL 08/14/07 329.37 100.39 3,004.21 915.68 3,006.12
H-04b CUL 09/18/07 329.19 100.34 3,004.39 915.74 3,006.30
H-04b CUL 10/17/07 328.95 100.26 3,004.63 915.81 3,006.55
H-04b CUL 11/15/07 329.40 100.40 3,004.18 915.67 3,006.09
H-04b CUL 12/11/07 328.87 100.24 3,004.71 915.84 3,006.63
H-05b CUL 01/16/07 468.16 142.70 3,038.62 926.17 3,082.35
H-05b CUL 02/13/07 467.88 142.61 3,038.90 926.26 3,082.66
H-05b CUL 03/13/07 467.88 142.61 3,038.90 926.26 3,082.66
H-05b CUL 04/10/07 467.60 142.52 3,039.18 926.34 3,082.97
H-05b CUL 05/10/07 467.64 142.54 3,039.14 926.33 3,082.92
H-05b CUL 06/13/07 467.49 142.49 3,039.29 926.38 3,083.09
H-05b CUL 07/17/07 467.48 142.49 3,039.30 926.38 3,083.10
H-05b CUL 08/13/07 467.50 142.49 3,039.28 926.37 3,083.08
H-05b CUL 09/18/07 467.42 142.47 3,039.36 926.40 3,083.17
H-05b CUL 10/15/07 467.21 142.41 3,039.57 926.46 3,083.40
H-05b CUL 11/12/07 467.21 142.41 3,039.57 926.46 3,083.40
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F-18

H-05b CUL 12/10/07 467.18 142.40 3,039.60 926.47 3,083.43
H-06b CUL 01/16/07 288.54 87.95 3,059.15 932.43 3,072.56
H-06b CUL 02/13/07 288.40 87.90 3,059.29 932.47 3,072.71
H-06b CUL 03/13/07 288.75 88.01 3,058.94 932.36 3,072.34
H-06b CUL 04/09/07 288.13 87.82 3,059.56 932.55 3,072.99
H-06b CUL 05/07/07 288.48 87.93 3,059.21 932.45 3,072.62
H-06b CUL 06/13/07 287.45 87.61 3,060.24 932.76 3,073.70
H-06b CUL 07/16/07 287.63 87.67 3,060.06 932.71 3,073.51
H-06b CUL 08/14/07 287.50 87.63 3,060.19 932.75 3,073.64
H-06b CUL 09/17/07 287.25 87.55 3,060.44 932.82 3,073.90
H-06b CUL 10/17/07 286.82 87.42 3,060.87 932.95 3,074.35
H-06b CUL 11/14/07 287.02 87.48 3,060.67 932.89 3,074.14
H-06b CUL 12/07/07 286.85 87.43 3,060.84 932.94 3,074.32
H-07b1 CUL 01/15/07 163.70 49.90 3,000.02 914.41 3,000.20
H-07b1 CUL 02/13/07 163.52 49.84 3,000.20 914.46 3,000.38
H-07b1 CUL 03/12/07 163.65 49.88 3,000.07 914.42 3,000.25
H-07b1 CUL 04/09/07 163.25 49.76 3,000.47 914.54 3,000.65
H-07b1 CUL 05/07/07 163.35 49.79 3,000.37 914.51 3,000.55
H-07b1 CUL 06/12/07 163.04 49.69 3,000.68 914.61 3,000.87
H-07b1 CUL 07/16/07 163.00 49.68 3,000.72 914.62 3,000.91
H-07b1 CUL 08/13/07 163.16 49.73 3,000.56 914.57 3,000.75
H-07b1 CUL 09/17/07 163.22 49.75 3,000.50 914.55 3,000.68
H-07b1 CUL 10/17/07 163.26 49.76 3,000.46 914.54 3,000.64
H-07b1 CUL 11/12/07 163.54 49.85 3,000.18 914.45 3,000.36
H-07b1 CUL 12/10/07 163.42 49.81 3,000.30 914.49 3,000.48

H-09c (PIP) CUL 01/16/07 415.88 126.74 2,991.24 911.73 2,992.47
H-09c (PIP) CUL 02/12/07 414.05 126.18 2,993.07 912.29 2,994.31
H-09c (PIP) CUL 03/12/07 413.28 125.95 2,993.84 912.52 2,995.09
H-09c (PIP) CUL 04/10/07 412.73 125.78 2,994.39 912.69 2,995.64
H-09c (PIP) CUL 05/08/07 412.70 125.77 2,994.42 912.70 2,995.67
H-09c (PIP) CUL 06/11/07 411.75 125.48 2,995.37 912.99 2,996.62
H-09c (PIP) CUL 07/17/07 411.36 125.36 2,995.76 913.11 2,997.02
H-09c (PIP) CUL 08/15/07 411.03 125.26 2,996.09 913.21 2,997.35
H-09c (PIP) CUL 09/18/07 411.58 125.43 2,995.54 913.04 2,996.80
H-09c (PIP) CUL 10/16/07 411.10 125.28 2,996.02 913.19 2,997.28
H-09c (PIP) CUL 11/14/07 410.80 125.19 2,996.32 913.28 2,997.58
H-09c (PIP) CUL 12/10/07 410.80 125.19 2,996.32 913.28 2,997.58

H-10c CUL 01/16/07 663.63 202.27 3,024.77 921.95 3,031.18
H-10c CUL 02/12/07 663.57 202.26 3,024.83 921.97 3,031.24
H-10c CUL 03/13/07 663.85 202.34 3,024.55 921.88 3,030.96
H-10c CUL 04/10/07 663.72 202.30 3,024.68 921.92 3,031.09
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F-19

H-10c CUL 05/08/07 663.97 202.38 3,024.43 921.85 3,030.84
H-10c CUL 06/12/07 664.07 202.41 3,024.33 921.82 3,030.74
H-10c CUL 07/17/07 664.27 202.47 3,024.13 921.75 3,030.53
H-10c CUL 08/15/07 662.13 201.82 3,026.27 922.41 3,032.69
H-10c CUL 09/18/07 663.11 202.12 3,025.29 922.11 3,031.70
H-10c CUL 10/16/07 663.46 202.22 3,024.94 922.00 3,031.35
H-10c CUL 11/14/07 663.04 202.09 3,025.36 922.13 3,031.77
H-10c CUL 12/10/07 664.27 202.47 3,024.13 921.75 3,030.53

H-11b4 CUL 01/16/07 424.92 129.52 2,985.87 910.09 3,005.74
H-11b4 CUL 02/12/07 424.45 129.37 2,986.34 910.24 3,006.24
H-11b4 CUL 03/12/07 424.43 129.37 2,986.36 910.24 3,006.26
H-11b4 CUL 04/09/07 423.94 129.22 2,986.85 910.39 3,006.79
H-11b4 CUL 05/07/07 423.93 129.21 2,986.86 910.39 3,006.80
H-11b4 CUL 06/12/07 423.89 129.20 2,986.90 910.41 3,006.84
H-11b4 CUL 07/16/07 423.54 129.09 2,987.25 910.51 3,007.21
H-11b4 CUL 08/13/07 423.71 129.15 2,987.08 910.46 3,007.03
H-11b4 CUL 09/18/07 421.20 128.38 2,989.59 911.23 3,009.70
H-11b4 CUL 10/15/07 422.86 128.89 2,987.93 910.72 3,007.94
H-11b4 CUL 11/14/07 422.27 128.71 2,988.52 910.90 3,008.56
H-11b4 CUL 12/11/07 422.54 128.79 2,988.25 910.82 3,008.28
H-12 CUL 01/16/07 457.46 139.43 2,969.87 905.22 3,001.44
H-12 CUL 02/12/07 457.31 139.39 2,970.02 905.26 3,001.60
H-12 CUL 03/13/07 457.50 139.45 2,969.83 905.20 3,001.40
H-12 CUL 04/10/07 457.22 139.36 2,970.11 905.29 3,001.70
H-12 CUL 05/08/07 457.30 139.39 2,970.03 905.27 3,001.62
H-12 CUL 06/12/07 457.23 139.36 2,970.10 905.29 3,001.69
H-12 CUL 07/17/07 457.24 139.37 2,970.09 905.28 3,001.68
H-12 CUL 08/14/07 457.28 139.38 2,970.05 905.27 3,001.64
H-12 CUL 09/18/07 457.19 139.35 2,970.14 905.30 3,001.73
H-12 CUL 10/16/07 457.03 139.30 2,970.30 905.35 3,001.91
H-12 CUL 11/14/07 457.08 139.32 2,970.25 905.33 3,001.85
H-12 CUL 12/10/07 457.02 139.30 2,970.31 905.35 3,001.92

H-15 (PIP) CUL 01/16/07 476.28 144.96 3,005.29 916.01 3,043.67
H-15 (PIP) CUL 02/13/07 480.24 146.17 3,001.33 914.81 3,039.33
H-15 (PIP) CUL 03/13/07 482.77 146.94 2,998.80 914.03 3,036.55
H-15 (PIP) CUL 04/11/07 484.65 147.51 2,996.92 913.46 3,034.49
H-15 (PIP) CUL 05/09/07 483.55 147.18 2,998.02 913.80 3,035.70
H-15 (PIP) CUL 06/13/07 483.95 147.30 2,997.62 913.67 3,035.26
H-15 (PIP) CUL 07/18/07 484.20 147.38 2,997.37 913.60 3,034.98
H-15 (PIP) CUL 08/14/07 484.53 147.48 2,997.04 913.50 3,034.62
H-15 (PIP) CUL 09/19/07 484.92 147.60 2,996.65 913.38 3,034.19
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F-20

H-15 (PIP) CUL 10/17/07 485.33 147.72 2,996.24 913.25 3,033.74
H-15 (PIP) CUL 11/15/07 486.00 147.93 2,995.57 913.05 3,033.01
H-15 (PIP) CUL 12/11/07 483.63 147.20 2,997.94 913.77 3,018.55

H-17 CUL 01/16/07 419.94 128.00 2,965.30 903.82 3,006.08
H-17 CUL 02/12/07 419.71 127.93 2,965.53 903.89 3,006.35
H-17 CUL 03/12/07 419.71 127.93 2,965.53 903.89 3,006.35
H-17 CUL 04/09/07 419.40 127.83 2,965.84 903.99 3,006.70
H-17 CUL 05/07/07 419.13 127.75 2,966.11 904.07 3,007.00
H-17 CUL 06/12/07 419.05 127.73 2,966.19 904.09 3,007.09
H-17 CUL 07/16/07 418.94 127.69 2,966.30 904.13 3,007.22
H-17 CUL 08/13/07 419.07 127.73 2,966.17 904.09 3,007.07
H-17 CUL 09/18/07 418.56 127.58 2,966.68 904.24 3,007.65
H-17 CUL 10/15/07 418.23 127.48 2,967.01 904.34 3,008.03
H-17 CUL 11/14/07 418.19 127.46 2,967.05 904.36 3,008.07
H-17 CUL 12/11/07 418.06 127.42 2,967.18 904.40 3,008.22

H-19b0 CUL 01/16/07 426.42 129.97 2,991.91 911.93 3,013.82
H-19b0 CUL 02/13/07 426.15 129.89 2,992.18 912.02 3,014.11
H-19b0 CUL 03/13/07 426.06 129.86 2,992.27 912.04 3,014.21
H-19b0 CUL 04/11/07 426.03 129.85 2,992.30 912.05 3,014.24
H-19b0 CUL 05/09/07 426.11 129.88 2,992.22 912.03 3,014.15
H-19b0 CUL 06/13/07 425.88 129.81 2,992.45 912.10 3,014.40
H-19b0 CUL 07/18/07 425.78 129.78 2,992.55 912.13 3,014.51
H-19b0 CUL 08/14/07 425.80 129.78 2,992.53 912.12 3,014.48
H-19b0 CUL 09/19/07 425.43 129.67 2,992.90 912.24 3,014.88
H-19b0 CUL 10/17/07 425.63 129.73 2,992.70 912.18 3,014.67
H-19b0 CUL 11/14/07 425.25 129.62 2,993.08 912.29 3,015.07
H-19b0 CUL 12/11/07 424.93 129.52 2,993.40 912.39 3,015.41
H-19b2 CUL 03/13/07 427.37 130.26 2,991.56 911.83 3,013.55
H-19b2 CUL 06/13/07 427.22 130.22 2,991.71 911.87 3,013.71
H-19b2 CUL 09/19/07 426.77 130.08 2,992.16 912.01 3,014.19
H-19b2 CUL 12/11/07 426.28 129.93 2,992.65 912.16 3,014.72
H-19b3 CUL 03/13/07 427.59 130.33 2,991.43 911.79 3,013.31
H-19b3 CUL 06/13/07 427.45 130.29 2,991.57 911.83 3,013.46
H-19b3 CUL 09/19/07 427.00 130.15 2,992.02 911.97 3,013.94
H-19b3 CUL 12/11/07 426.50 130.00 2,992.52 912.12 3,014.48
H-19b4 CUL 03/13/07 426.82 130.09 2,992.16 912.01 3,013.94
H-19b4 CUL 06/13/07 426.70 130.06 2,992.28 912.05 3,014.07
H-19b4 CUL 09/19/07 426.26 129.92 2,992.72 912.18 3,014.54
H-19b4 CUL 12/11/07 425.75 129.77 2,993.23 912.34 3,015.08
H-19b5 CUL 03/13/07 426.87 130.11 2,991.71 911.87 3,013.40
H-19b5 CUL 06/13/07 427.69 130.36 2,990.89 911.62 3,012.53
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F-21

H-19b5 CUL 09/19/07 426.25 129.92 2,992.33 912.06 3,014.06
H-19b5 CUL 12/11/07 425.75 129.77 2,992.83 912.21 3,014.60
H-19b6 CUL 03/13/07 427.50 130.30 2,991.52 911.82 3,013.34
H-19b6 CUL 06/13/07 427.38 130.27 2,991.64 911.85 3,013.47
H-19b6 CUL 09/19/07 426.91 130.12 2,992.11 912.00 3,013.97
H-19b6 CUL 12/11/07 426.42 129.97 2,992.60 912.14 3,014.50
H-19b7 CUL 03/13/07 427.57 130.32 2,991.37 911.77 3,013.23
H-19b7 CUL 06/13/07 427.40 130.27 2,991.54 911.82 3,013.41
H-19b7 CUL 09/19/07 426.96 130.14 2,991.98 911.96 3,013.88
H-19b7 CUL 12/11/07 426.46 129.99 2,992.48 912.11 3,014.41
I-461 CUL 01/15/07 236.83 72.19 3,046.78 928.66 3,047.31
I-461 CUL 02/12/07 236.60 72.12 3,047.01 928.73 3,047.54
I-461 CUL 03/12/07 237.21 72.30 3,046.40 928.54 3,046.93
I-461 CUL 04/09/07 236.22 72.00 3,047.39 928.84 3,047.93
I-461 CUL 05/07/07 236.58 72.11 3,047.03 928.73 3,047.56
I-461 CUL 06/11/07 235.00 71.63 3,048.61 929.22 3,049.15
I-461 CUL 07/17/07 235.95 71.92 3,047.66 928.93 3,048.20
I-461 CUL 08/13/07 236.05 71.95 3,047.56 928.90 3,048.10
I-461 CUL 09/17/07 236.13 71.97 3,047.48 928.87 3,048.02
I-461 CUL 10/15/07 235.92 71.91 3,047.69 928.94 3,048.23
I-461 CUL 11/12/07 236.15 71.98 3,047.46 928.87 3,048.00
I-461 CUL 12/07/07 236.15 71.98 3,047.46 928.87 3,048.00

SNL-01 CUL 01/15/07 429.72 130.98 3,083.12 939.74 3,088.25
SNL-01 CUL 02/12/07 429.15 130.80 3,083.69 939.91 3,088.84
SNL-01 CUL 03/12/07 429.31 130.85 3,083.53 939.86 3,088.67
SNL-01 CUL 04/10/07 428.91 130.73 3,083.93 939.98 3,089.08
SNL-01 CUL 05/08/07 428.84 130.71 3,084.00 940.00 3,089.16
SNL-01 CUL 06/11/07 427.80 130.39 3,085.04 940.32 3,090.23
SNL-01 CUL 07/16/07 427.32 130.25 3,085.52 940.47 3,090.72
SNL-01 CUL 08/14/07 427.44 130.28 3,085.40 940.43 3,090.60
SNL-01 CUL 09/17/07 427.18 130.20 3,085.66 940.51 3,090.86
SNL-01 CUL 10/17/07 427.25 130.23 3,085.59 940.49 3,090.79
SNL-01 CUL 11/12/07 427.80 130.39 3,085.04 940.32 3,090.23
SNL-01 CUL 12/07/07 428.12 130.49 3,084.72 940.22 3,089.90
SNL-02 CUL 01/15/07 249.74 76.12 3,073.32 936.75 3,075.53
SNL-02 CUL 02/12/07 249.22 75.96 3,073.84 936.91 3,076.05
SNL-02 CUL 03/12/07 250.49 76.35 3,072.57 936.52 3,074.77
SNL-02 CUL 04/09/07 248.62 75.78 3,074.44 937.09 3,076.66
SNL-02 CUL 05/07/07 249.39 76.01 3,073.67 936.85 3,075.88
SNL-02 CUL 06/11/07 247.58 75.46 3,075.48 937.41 3,077.71
SNL-02 CUL 07/17/07 248.84 75.85 3,074.22 937.02 3,076.44
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SNL-02 CUL 08/13/07 248.39 75.71 3,074.67 937.16 3,076.89
SNL-02 CUL 09/17/07 248.00 75.59 3,075.06 937.28 3,077.29
SNL-02 CUL 10/15/07 247.51 75.44 3,075.55 937.43 3,077.78
SNL-02 CUL 11/14/07 247.63 75.48 3,075.43 937.39 3,077.66
SNL-02 CUL 12/07/07 247.60 75.47 3,075.46 937.40 3,077.69
SNL-03 CUL 01/15/07 415.75 126.72 3,074.60 937.14 3,082.67
SNL-03 CUL 02/12/07 415.24 126.57 3,075.11 937.29 3,083.19
SNL-03 CUL 03/12/07 415.53 126.65 3,074.82 937.21 3,082.89
SNL-03 CUL 04/10/07 415.13 126.53 3,075.22 937.33 3,083.30
SNL-03 CUL 05/08/07 415.19 126.55 3,075.16 937.31 3,083.24
SNL-03 CUL 06/11/07 414.64 126.38 3,075.71 937.48 3,083.80
SNL-03 CUL 07/16/07 414.23 126.26 3,076.12 937.60 3,084.22
SNL-03 CUL 08/14/07 414.13 126.23 3,076.22 937.63 3,084.33
SNL-03 CUL 09/17/07 413.85 126.14 3,076.50 937.72 3,084.61
SNL-03 CUL 10/16/07 413.57 126.06 3,076.78 937.80 3,084.90
SNL-03 CUL 11/14/07 413.97 126.18 3,076.38 937.68 3,084.49
SNL-03 CUL 12/07/07 413.89 126.15 3,076.46 937.71 3,084.57
SNL-05 CUL 01/15/07 304.44 92.79 3,075.54 937.42 3,079.33
SNL-05 CUL 02/12/07 303.86 92.62 3,076.12 937.60 3,079.91
SNL-05 CUL 03/12/07 304.40 92.78 3,075.58 937.44 3,079.37
SNL-05 CUL 04/09/07 303.97 92.65 3,076.01 937.57 3,079.80
SNL-05 CUL 05/07/07 304.05 92.67 3,075.93 937.54 3,079.72
SNL-05 CUL 06/11/07 303.13 92.39 3,076.85 937.82 3,080.65
SNL-05 CUL 07/16/07 303.03 92.36 3,076.95 937.85 3,080.75
SNL-05 CUL 08/13/07 303.04 92.37 3,076.94 937.85 3,080.74
SNL-05 CUL 09/17/07 302.70 92.26 3,077.28 937.95 3,081.08
SNL-05 CUL 10/15/07 302.47 92.19 3,077.51 938.03 3,081.32
SNL-05 CUL 11/14/07 302.71 92.27 3,077.27 937.95 3,081.07
SNL-05 CUL 12/07/07 302.52 92.21 3,077.46 938.01 3,081.27
SNL-08 CUL 01/16/07 528.13 160.97 3,027.60 922.81 3,052.29
SNL-08 CUL 02/12/07 527.62 160.82 3,028.11 922.97 3,052.83
SNL-08 CUL 03/12/07 527.77 160.86 3,027.96 922.92 3,052.67
SNL-08 CUL 04/09/07 527.60 160.81 3,028.13 922.97 3,052.85
SNL-08 CUL 05/07/07 527.51 160.79 3,028.22 923.00 3,052.94
SNL-08 CUL 06/13/07 528.78 161.17 3,026.95 922.61 3,051.60
SNL-08 CUL 09/18/07 536.95 163.66 3,018.78 920.12 3,042.97
SNL-08 CUL 10/15/07 539.08 164.31 3,016.65 919.47 3,040.72
SNL-08 CUL 11/12/07 540.51 164.75 3,015.22 919.04 3,039.21
SNL-08 CUL 12/10/07 541.39 165.02 3,014.34 918.77 3,038.29
SNL-09 CUL 01/16/07 309.29 94.27 3,051.67 930.15 3,057.28
SNL-09 CUL 02/12/07 309.05 94.20 3,051.91 930.22 3,057.53
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F-23

SNL-09 CUL 03/12/07 309.69 94.39 3,051.27 930.03 3,056.87
SNL-09 CUL 04/09/07 309.07 94.20 3,051.89 930.22 3,057.51
SNL-09 CUL 05/07/07 309.33 94.28 3,051.63 930.14 3,057.24
SNL-09 CUL 06/11/07 308.05 93.89 3,052.91 930.53 3,058.55
SNL-09 CUL 07/16/07 308.25 93.95 3,052.71 930.47 3,058.34
SNL-09 CUL 08/13/07 308.45 94.02 3,052.51 930.41 3,058.14
SNL-09 CUL 09/17/07 308.13 93.92 3,052.83 930.50 3,058.47
SNL-09 CUL 10/15/07 307.85 93.83 3,053.11 930.59 3,058.75
SNL-09 CUL 11/14/07 307.89 93.84 3,053.07 930.58 3,058.71
SNL-09 CUL 12/07/07 307.76 93.81 3,053.20 930.62 3,058.84
SNL-10 CUL 04/12/07 326.64 99.56 3,050.95 929.93 3,051.24
SNL-10 CUL 05/07/07 324.43 98.89 3,053.16 930.60 3,053.45
SNL-10 CUL 06/12/07 324.00 98.76 3,053.59 930.73 3,053.88
SNL-10 CUL 07/16/07 323.77 98.69 3,053.82 930.80 3,054.11
SNL-10 CUL 08/13/07 323.88 98.72 3,053.71 930.77 3,054.00
SNL-10 CUL 09/17/07 323.72 98.67 3,053.87 930.82 3,054.16
SNL-10 CUL 10/15/07 323.48 98.60 3,054.11 930.89 3,054.40
SNL-10 CUL 11/14/07 323.41 98.58 3,054.18 930.91 3,054.47
SNL-10 CUL 12/11/07 323.31 98.54 3,054.28 930.94 3,054.57
SNL-12 CUL 01/16/07 339.35 103.43 3,000.11 914.43 3,001.03
SNL-12 CUL 02/12/07 338.51 103.18 3,000.95 914.69 3,001.87
SNL-12 CUL 03/12/07 338.43 103.15 3,001.03 914.71 3,001.95
SNL-12 CUL 04/09/07 337.84 102.97 3,001.62 914.89 3,002.54
SNL-12 CUL 05/07/07 337.88 102.99 3,001.58 914.88 3,002.50
SNL-12 CUL 06/11/07 337.46 102.86 3,002.00 915.01 3,002.93
SNL-12 CUL 07/17/07 337.30 102.81 3,002.16 915.06 3,003.09
SNL-12 CUL 08/13/07 337.30 102.81 3,002.16 915.06 3,003.09
SNL-12 CUL 09/18/07 337.05 102.73 3,002.41 915.13 3,003.34
SNL-12 CUL 10/16/07 336.91 102.69 3,002.55 915.18 3,003.48
SNL-12 CUL 11/14/07 336.90 102.69 3,002.56 915.18 3,003.49
SNL-12 CUL 12/10/07 336.78 102.65 3,002.68 915.22 3,003.61
SNL-13 CUL 01/15/07 285.67 87.07 3,008.55 917.01 3,014.86
SNL-13 CUL 02/12/07 284.42 86.69 3,009.80 917.39 3,016.18
SNL-13 CUL 03/12/07 284.84 86.82 3,009.38 917.26 3,015.74
SNL-13 CUL 04/09/07 284.81 86.81 3,009.41 917.27 3,015.77
SNL-13 CUL 05/07/07 284.90 86.84 3,009.32 917.24 3,015.68
SNL-13 CUL 06/11/07 284.83 86.82 3,009.39 917.26 3,015.75
SNL-13 CUL 07/16/07 284.80 86.81 3,009.42 917.27 3,015.78
SNL-13 CUL 08/13/07 284.86 86.83 3,009.36 917.25 3,015.72
SNL-13 CUL 09/18/07 284.70 86.78 3,009.52 917.30 3,015.89
SNL-13 CUL 10/15/07 284.60 86.75 3,009.62 917.33 3,015.99
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F-24

SNL-13 CUL 11/14/07 284.60 86.75 3,009.62 917.33 3,015.99
SNL-13 CUL 12/10/07 284.59 86.74 3,009.63 917.34 3,016.00
SNL-14 CUL 11/14/07 376.02 114.61 2,992.39 912.08 3,010.08
SNL-14 CUL 12/11/07 375.99 114.60 2,992.42 912.09 3,006.51
SNL-15 CUL 01/16/07 652.40 198.85 2,827.53 861.83 2,888.55
SNL-15 CUL 02/12/07 648.36 197.62 2,831.57 863.06 2,893.52
SNL-15 CUL 03/12/07 645.33 196.70 2,834.60 863.99 2,897.25
SNL-15 CUL 04/09/07 697.25 212.52 2,782.68 848.16 2,833.39
SNL-15 CUL 05/07/07 692.36 211.03 2,787.57 849.65 2,839.40
SNL-15 CUL 06/12/07 686.80 209.34 2,793.13 851.35 2,846.24
SNL-15 CUL 07/16/07 681.99 207.87 2,797.94 852.81 2,852.16
SNL-15 CUL 08/14/07 677.97 206.65 2,801.96 854.04 2,857.10
SNL-15 CUL 09/18/07 673.54 205.29 2,806.39 855.39 2,862.55
SNL-15 CUL 10/15/07 670.18 204.27 2,809.75 856.41 2,866.68
SNL-15 CUL 11/14/07 666.55 203.16 2,813.38 857.52 2,871.15
SNL-15 CUL 12/10/07 663.45 202.22 2,816.48 858.46 2,874.96
SNL-16 CUL 01/15/07 121.78 37.12 3,011.22 917.82 3,012.42
SNL-16 CUL 02/12/07 121.35 36.99 3,011.65 917.95 3,012.86
SNL-16 CUL 03/12/07 121.87 37.15 3,011.13 917.79 3,012.33
SNL-16 CUL 04/09/07 120.18 36.63 3,012.82 918.31 3,014.05
SNL-16 CUL 07/19/07 120.82 36.83 3,012.18 918.11 3,013.40
SNL-16 CUL 08/13/07 121.18 36.94 3,011.82 918.00 3,013.03
SNL-16 CUL 09/17/07 121.50 37.03 3,011.50 917.91 3,012.71
SNL-16 CUL 10/17/07 121.44 37.01 3,011.56 917.92 3,012.77
SNL-16 CUL 11/12/07 121.88 37.15 3,011.12 917.79 3,012.32
SNL-16 CUL 12/10/07 121.89 37.15 3,011.11 917.79 3,011.95
SNL-17 CUL 01/15/07 231.36 70.52 3,006.70 916.44 3,006.81
SNL-17 CUL 02/12/07 231.05 70.42 3,007.01 916.54 3,007.12
SNL-17 CUL 03/12/07 231.24 70.48 3,006.82 916.48 3,006.93
SNL-17 CUL 04/09/07 230.93 70.39 3,007.13 916.57 3,007.24
SNL-17 CUL 05/07/07 230.98 70.40 3,007.08 916.56 3,007.19
SNL-17 CUL 06/11/07 230.75 70.33 3,007.31 916.63 3,007.42
SNL-17 CUL 07/16/07 230.70 70.32 3,007.36 916.64 3,007.47
SNL-17 CUL 08/13/07 230.81 70.35 3,007.25 916.61 3,007.36
SNL-17 CUL 09/18/07 230.71 70.32 3,007.35 916.64 3,007.46
SNL-17 CUL 10/15/07 230.76 70.34 3,007.30 916.63 3,007.41
SNL-17 CUL 11/12/07 230.80 70.35 3,007.26 916.61 3,007.37
SNL-17 CUL 12/10/07 230.71 70.32 3,007.35 916.64 3,007.46
SNL-18 CUL 01/15/07 299.43 91.27 3,076.01 937.57 3,079.77
SNL-18 CUL 02/12/07 298.92 91.11 3,076.52 937.72 3,080.29
SNL-18 CUL 03/12/07 299.34 91.24 3,076.10 937.60 3,079.86
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SNL-18 CUL 04/10/07 298.80 91.07 3,076.64 937.76 3,080.41
SNL-18 CUL 05/08/07 298.83 91.08 3,076.61 937.75 3,080.38
SNL-18 CUL 06/11/07 298.00 90.83 3,077.44 938.00 3,081.22
SNL-18 CUL 07/16/07 297.98 90.82 3,077.46 938.01 3,081.24
SNL-18 CUL 08/14/07 297.85 90.78 3,077.59 938.05 3,081.38
SNL-18 CUL 09/17/07 297.58 90.70 3,077.86 938.13 3,081.65
SNL-18 CUL 10/17/07 297.46 90.67 3,077.98 938.17 3,081.77
SNL-18 CUL 11/12/07 297.75 90.75 3,077.69 938.08 3,081.48
SNL-18 CUL 12/07/07 297.68 90.73 3,077.76 938.10 3,081.55
SNL-19 CUL 01/15/07 148.28 45.20 3,074.37 937.07 3,075.81
SNL-19 CUL 02/12/07 147.75 45.03 3,074.90 937.23 3,076.34
SNL-19 CUL 03/12/07 148.97 45.41 3,073.68 936.86 3,075.12
SNL-19 CUL 04/09/07 147.11 44.84 3,075.54 937.42 3,076.99
SNL-19 CUL 05/07/07 147.23 44.88 3,075.42 937.39 3,076.87
SNL-19 CUL 06/11/07 145.95 44.49 3,076.70 937.78 3,078.16
SNL-19 CUL 07/17/07 147.04 44.82 3,075.61 937.45 3,077.06
SNL-19 CUL 08/13/07 146.45 44.64 3,076.20 937.63 3,077.65
SNL-19 CUL 09/17/07 146.13 44.54 3,076.52 937.72 3,077.98
SNL-19 CUL 10/15/07 145.78 44.43 3,076.87 937.83 3,078.33
SNL-19 CUL 11/12/07 146.00 44.50 3,076.65 937.76 3,078.11
SNL-19 CUL 12/07/07 146.13 44.54 3,076.52 937.72 3,077.98

WIPP-11 CUL 01/17/07 360.92 110.01 3,066.86 934.78 3,085.72
WIPP-11 CUL 02/13/07 360.74 109.95 3,067.04 934.83 3,085.90
WIPP-11 CUL 03/12/07 360.87 109.99 3,066.91 934.79 3,085.77
WIPP-11 CUL 04/09/07 360.51 109.88 3,067.27 934.90 3,086.14
WIPP-11 CUL 05/09/07 360.54 109.89 3,067.24 934.89 3,086.11
WIPP-11 CUL 06/11/07 359.93 109.71 3,067.85 935.08 3,086.75
WIPP-11 CUL 07/16/07 359.60 109.61 3,068.18 935.18 3,087.09
WIPP-11 CUL 08/13/07 359.61 109.61 3,068.17 935.18 3,087.08
WIPP-11 CUL 09/17/07 359.29 109.51 3,068.49 935.28 3,087.41
WIPP-11 CUL 10/15/07 359.00 109.42 3,068.78 935.36 3,087.71
WIPP-11 CUL 11/14/07 359.30 109.51 3,068.48 935.27 3,087.40
WIPP-11 CUL 12/07/07 359.03 109.43 3,068.75 935.36 3,087.68
WIPP-13 CUL 01/16/07 342.27 104.32 3,063.40 933.72 3,081.93
WIPP-13 CUL 02/13/07 342.09 104.27 3,063.58 933.78 3,082.12
WIPP-13 CUL 03/13/07 342.20 104.30 3,063.47 933.75 3,082.00
WIPP-13 CUL 04/09/07 341.89 104.21 3,063.78 933.84 3,082.33
WIPP-13 CUL 05/09/07 342.00 104.24 3,063.67 933.81 3,082.21
WIPP-13 CUL 06/13/07 341.33 104.04 3,064.34 934.01 3,082.91
WIPP-13 CUL 07/16/07 341.25 104.01 3,064.42 934.04 3,083.00
WIPP-13 CUL 08/14/07 341.10 103.97 3,064.57 934.08 3,083.16
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WIPP-13 CUL 09/17/07 340.90 103.91 3,064.77 934.14 3,083.37
WIPP-13 CUL 10/16/07 340.48 103.78 3,065.19 934.27 3,083.81
WIPP-13 CUL 11/14/07 340.80 103.88 3,064.87 934.17 3,083.47
WIPP-13 CUL 12/11/07 340.78 103.87 3,064.89 934.18 3,083.49
WIPP-19 CUL 01/17/07 389.01 118.57 3,046.10 928.45 3,068.93
WIPP-19 CUL 02/13/07 388.86 118.52 3,046.25 928.50 3,069.09
WIPP-19 CUL 03/13/07 388.82 118.51 3,046.29 928.51 3,069.13
WIPP-19 CUL 04/11/07 388.55 118.43 3,046.56 928.59 3,069.42
WIPP-19 CUL 05/09/07 388.60 118.45 3,046.51 928.58 3,069.36
WIPP-19 CUL 06/13/07 388.46 118.40 3,046.65 928.62 3,069.51
WIPP-19 CUL 07/18/07 388.13 118.30 3,046.98 928.72 3,069.86
WIPP-19 CUL 08/14/07 387.94 118.24 3,047.17 928.78 3,070.06
WIPP-19 CUL 09/19/07 387.79 118.20 3,047.32 928.82 3,070.22
WIPP-19 CUL 10/17/07 387.33 118.06 3,047.78 928.96 3,070.71
WIPP-19 CUL 11/15/07 387.76 118.19 3,047.35 928.83 3,070.25
WIPP-19 CUL 12/11/07 387.37 118.07 3,047.74 928.95 3,070.67

WIPP-30 (PIP) CUL 01/15/07 348.74 106.60 3,080.49 938.93 3,087.87
WIPP-30 (PIP) CUL 02/12/07 348.33 106.47 3,080.90 939.06 3,088.29
WIPP-30 (PIP) CUL 03/12/07 348.59 106.55 3,080.64 938.98 3,088.02
WIPP-30 (PIP) CUL 04/10/07 348.21 106.44 3,081.02 939.09 3,088.41
WIPP-30 (PIP) CUL 05/08/07 348.31 106.47 3,080.92 939.06 3,088.31
WIPP-30 (PIP) CUL 06/11/07 347.79 106.31 3,081.44 939.22 3,088.84
WIPP-30 (PIP) CUL 07/16/07 347.33 106.17 3,081.90 939.36 3,089.31
WIPP-30 (PIP) CUL 08/14/07 347.03 106.08 3,082.20 939.45 3,089.62
WIPP-30 (PIP) CUL 09/17/07 346.80 106.01 3,082.43 939.52 3,089.85

WQSP-1 CUL 01/17/07 357.40 108.88 3,062.03 933.31 3,079.14
WQSP-1 CUL 02/13/07 357.26 108.84 3,062.17 933.35 3,079.29
WQSP-1 CUL 03/13/07 357.29 108.85 3,062.14 933.34 3,079.25
WQSP-1 CUL 04/11/07 357.16 108.81 3,062.27 933.38 3,079.39
WQSP-1 CUL 05/09/07 357.13 108.80 3,062.30 933.39 3,079.42
WQSP-1 CUL 06/13/07 356.53 108.62 3,062.90 933.57 3,080.05
WQSP-1 CUL 07/18/07 356.25 108.53 3,063.18 933.66 3,080.34
WQSP-1 CUL 08/14/07 356.18 108.51 3,063.25 933.68 3,080.42
WQSP-1 CUL 09/19/07 356.02 108.46 3,063.41 933.73 3,080.58
WQSP-1 CUL 10/17/07 355.50 108.30 3,063.93 933.89 3,081.13
WQSP-1 CUL 11/15/07 356.04 108.47 3,063.39 933.72 3,080.56
WQSP-1 CUL 12/11/07 355.74 108.37 3,063.69 933.81 3,080.88
WQSP-2 CUL 01/17/07 396.90 120.91 3,067.17 934.87 3,087.73
WQSP-2 CUL 02/13/07 396.77 120.87 3,067.30 934.91 3,087.87
WQSP-2 CUL 03/13/07 396.77 120.87 3,067.30 934.91 3,087.87
WQSP-2 CUL 04/11/07 396.66 120.84 3,067.41 934.95 3,087.98
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WQSP-2 CUL 05/09/07 396.58 120.82 3,067.49 934.97 3,088.07
WQSP-2 CUL 06/13/07 396.03 120.65 3,068.04 935.14 3,088.64
WQSP-2 CUL 07/18/07 395.69 120.55 3,068.38 935.24 3,089.00
WQSP-2 CUL 08/14/07 395.61 120.52 3,068.46 935.27 3,089.08
WQSP-2 CUL 09/19/07 395.50 120.49 3,068.57 935.30 3,089.20
WQSP-2 CUL 10/17/07 395.00 120.34 3,069.07 935.45 3,089.72
WQSP-2 CUL 11/15/07 395.60 120.52 3,068.47 935.27 3,089.09
WQSP-2 CUL 12/11/07 395.25 120.41 3,068.82 935.38 3,089.46
WQSP-3 CUL 01/17/07 462.53 140.92 3,017.80 919.83 3,075.84
WQSP-3 CUL 02/13/07 462.05 140.77 3,018.28 919.97 3,076.39
WQSP-3 CUL 03/13/07 461.94 140.74 3,018.39 920.01 3,076.51
WQSP-3 CUL 04/11/07 461.63 140.65 3,018.70 920.10 3,076.87
WQSP-3 CUL 05/09/07 464.44 141.50 3,015.89 919.24 3,073.65
WQSP-3 CUL 06/13/07 462.13 140.80 3,018.20 919.95 3,076.29
WQSP-3 CUL 07/18/07 461.67 140.66 3,018.66 920.09 3,076.82
WQSP-3 CUL 08/14/07 461.43 140.59 3,018.90 920.16 3,077.10
WQSP-3 CUL 09/19/07 461.19 140.51 3,019.14 920.23 3,077.37
WQSP-3 CUL 10/17/07 460.71 140.37 3,019.62 920.38 3,077.92
WQSP-3 CUL 11/15/07 462.89 141.03 3,017.44 919.72 3,075.42
WQSP-3 CUL 12/11/07 461.49 140.60 3,018.84 920.14 3,077.03
WQSP-4 CUL 01/17/07 443.70 135.18 2,989.57 911.22 3,014.87
WQSP-4 CUL 02/13/07 443.55 135.14 2,989.72 911.27 3,015.03
WQSP-4 CUL 03/13/07 443.44 135.11 2,989.83 911.30 3,015.15
WQSP-4 CUL 04/11/07 443.45 135.11 2,989.82 911.30 3,015.14
WQSP-4 CUL 05/09/07 443.53 135.13 2,989.74 911.27 3,015.06
WQSP-4 CUL 06/13/07 443.33 135.07 2,989.94 911.33 3,015.27
WQSP-4 CUL 07/18/07 443.20 135.03 2,990.07 911.37 3,015.41
WQSP-4 CUL 08/14/07 443.23 135.04 2,990.04 911.36 3,015.38
WQSP-4 CUL 09/19/07 442.89 134.94 2,990.38 911.47 3,015.74
WQSP-4 CUL 10/17/07 442.97 134.96 2,990.30 911.44 3,015.66
WQSP-4 CUL 11/15/07 442.93 134.95 2,990.34 911.46 3,015.70
WQSP-4 CUL 12/11/07 442.36 134.78 2,990.91 911.63 3,016.31
WQSP-5 CUL 01/17/07 379.29 115.55 3,005.29 916.01 3,012.28
WQSP-5 CUL 02/13/07 379.10 115.49 3,005.48 916.07 3,012.47
WQSP-5 CUL 03/13/07 378.97 115.45 3,005.61 916.11 3,012.61
WQSP-5 CUL 04/11/07 379.56 115.63 3,005.02 915.93 3,012.00
WQSP-5 CUL 05/09/07 379.18 115.51 3,005.40 916.05 3,012.39
WQSP-5 CUL 06/13/07 378.96 115.45 3,005.62 916.11 3,012.62
WQSP-5 CUL 07/18/07 378.86 115.42 3,005.72 916.14 3,012.72
WQSP-5 CUL 08/14/07 378.78 115.39 3,005.80 916.17 3,012.80
WQSP-5 CUL 09/19/07 378.68 115.36 3,005.90 916.20 3,012.91
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WQSP-5 CUL 10/17/07 378.93 115.44 3,005.65 916.12 3,012.65
WQSP-5 CUL 11/15/07 378.90 115.43 3,005.68 916.13 3,012.68
WQSP-5 CUL 12/11/07 378.14 115.20 3,006.44 916.36 3,013.46
WQSP-6 CUL 01/17/07 344.16 104.84 3,020.75 920.72 3,024.29
WQSP-6 CUL 02/13/07 343.76 104.72 3,021.15 920.85 3,024.70
WQSP-6 CUL 03/13/07 343.68 104.70 3,021.23 920.87 3,024.78
WQSP-6 CUL 04/11/07 344.10 104.82 3,020.81 920.74 3,024.35
WQSP-6 CUL 05/09/07 343.92 104.77 3,020.99 920.80 3,024.54
WQSP-6 CUL 06/13/07 343.70 104.70 3,021.21 920.86 3,024.76
WQSP-6 CUL 07/18/07 343.68 104.70 3,021.23 920.87 3,024.78
WQSP-6 CUL 08/14/07 343.57 104.66 3,021.34 920.90 3,024.89
WQSP-6 CUL 09/19/07 343.53 104.65 3,021.38 920.92 3,024.93
WQSP-6 CUL 10/17/07 344.00 104.79 3,020.91 920.77 3,024.46
WQSP-6 CUL 11/15/07 343.99 104.79 3,020.92 920.78 3,024.47
WQSP-6 CUL 12/11/07 343.35 104.60 3,021.56 920.97 3,025.12

C-2737 (ANNULUS) MAG 02/13/07 257.49 78.48 3,143.27 958.07 NA
C-2737 (ANNULUS) MAG 03/15/07 255.50 77.88 3,145.26 958.68 NA
C-2737 (ANNULUS) MAG 04/11/07 255.13 77.76 3,145.63 958.79 NA
C-2737 (ANNULUS) MAG 05/09/07 255.18 77.78 3,145.58 958.77 NA
C-2737 (ANNULUS) MAG 06/13/07 255.11 77.76 3,145.65 958.79 NA
C-2737 (ANNULUS) MAG 07/18/07 255.19 77.78 3,145.57 958.77 NA
C-2737 (ANNULUS) MAG 08/15/07 255.15 77.77 3,145.61 958.78 NA
C-2737 (ANNULUS) MAG 09/16/07 255.11 77.76 3,145.65 958.79 NA
C-2737 (ANNULUS) MAG 10/17/07 254.89 77.69 3,145.87 958.86 NA
C-2737 (ANNULUS) MAG 11/14/07 255.03 77.73 3,145.73 958.82 NA
C-2737 (ANNULUS) MAG 12/11/07 254.91 77.70 3,145.85 958.86 NA

H-02b1 MAG 01/16/07 237.06 72.26 3,141.43 957.51 NA
H-02b1 MAG 02/13/07 236.70 72.15 3,141.79 957.62 NA
H-02b1 MAG 03/15/07 236.37 72.05 3,142.12 957.72 NA
H-02b1 MAG 04/11/07 236.15 71.98 3,142.34 957.79 NA
H-02b1 MAG 05/09/07 235.97 71.92 3,142.52 957.84 NA
H-02b1 MAG 06/12/07 235.75 71.86 3,142.74 957.91 NA
H-02b1 MAG 07/18/07 235.67 71.83 3,142.82 957.93 NA
H-02b1 MAG 08/14/07 235.61 71.81 3,142.88 957.95 NA
H-02b1 MAG 09/18/07 235.56 71.80 3,142.93 957.97 NA
H-02b1 MAG 10/16/07 235.52 71.79 3,142.97 957.98 NA
H-02b1 MAG 11/15/07 235.57 71.80 3,142.92 957.96 NA
H-02b1 MAG 12/11/07 235.50 71.78 3,142.99 957.98 NA
H-03b1 MAG 01/16/07 243.96 74.36 3,146.76 959.13 NA
H-03b1 MAG 02/13/07 243.90 74.34 3,146.82 959.15 NA
H-03b1 MAG 03/13/07 244.02 74.38 3,146.70 959.11 NA
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H-03b1 MAG 04/11/07 243.78 74.30 3,146.94 959.19 NA
H-03b1 MAG 05/09/07 243.85 74.33 3,146.87 959.17 NA
H-03b1 MAG 06/13/07 243.80 74.31 3,146.92 959.18 NA
H-03b1 MAG 07/18/07 243.93 74.35 3,146.79 959.14 NA
H-03b1 MAG 08/14/07 243.96 74.36 3,146.76 959.13 NA
H-03b1 MAG 09/19/07 243.90 74.34 3,146.82 959.15 NA
H-03b1 MAG 10/17/07 243.74 74.29 3,146.98 959.20 NA
H-03b1 MAG 11/14/07 243.89 74.34 3,146.83 959.15 NA
H-03b1 MAG 12/11/07 243.81 74.31 3,146.91 959.18 NA
H-04c MAG 01/15/07 187.55 57.17 3,146.73 959.12 NA
H-04c MAG 02/13/07 187.50 57.15 3,146.78 959.14 NA
H-04c MAG 03/13/07 187.50 57.15 3,146.78 959.14 NA
H-04c MAG 04/10/07 187.38 57.11 3,146.90 959.18 NA
H-04c MAG 05/09/07 187.40 57.12 3,146.88 959.17 NA
H-04c MAG 06/13/07 187.39 57.12 3,146.89 959.17 NA
H-04c MAG 07/18/07 187.55 57.17 3,146.73 959.12 NA
H-04c MAG 08/14/07 187.54 57.16 3,146.74 959.13 NA
H-04c MAG 09/18/07 187.57 57.17 3,146.71 959.12 NA
H-04c MAG 10/17/07 187.47 57.14 3,146.81 959.15 NA
H-04c MAG 11/15/07 187.70 57.21 3,146.58 959.08 NA
H-04c MAG 12/11/07 187.62 57.19 3,146.66 959.10 NA
H-06c MAG 01/16/07 280.12 85.38 3,068.57 935.30 NA
H-06c MAG 02/13/07 279.71 85.26 3,068.98 935.43 NA
H-06c MAG 03/13/07 279.70 85.25 3,068.99 935.43 NA
H-06c MAG 04/09/07 279.39 85.16 3,069.30 935.52 NA
H-06c MAG 05/07/07 279.49 85.19 3,069.20 935.49 NA
H-06c MAG 06/13/07 279.43 85.17 3,069.26 935.51 NA
H-06c MAG 07/16/07 279.46 85.18 3,069.23 935.50 NA
H-06c MAG 08/14/07 279.47 85.18 3,069.22 935.50 NA
H-06c MAG 09/17/07 279.36 85.15 3,069.33 935.53 NA
H-06c MAG 10/17/07 279.11 85.07 3,069.58 935.61 NA
H-06c MAG 11/14/07 279.26 85.12 3,069.43 935.56 NA
H-06c MAG 12/07/07 279.06 85.06 3,069.63 935.62 NA
H-08a MAG 01/16/07 405.76 123.68 3,027.52 922.79 NA
H-08a MAG 02/12/07 405.77 123.68 3,027.51 922.79 NA
H-08a MAG 03/12/07 405.80 123.69 3,027.48 922.78 NA
H-08a MAG 04/10/07 405.71 123.66 3,027.57 922.80 NA
H-08a MAG 05/08/07 405.74 123.67 3,027.54 922.79 NA
H-08a MAG 06/11/07 405.72 123.66 3,027.56 922.80 NA
H-08a MAG 07/17/07 405.77 123.68 3,027.51 922.79 NA
H-08a MAG 08/15/07 405.83 123.70 3,027.45 922.77 NA
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H-08a MAG 09/18/07 405.87 123.71 3,027.41 922.75 NA
H-08a MAG 10/16/07 405.90 123.72 3,027.38 922.75 NA
H-08a MAG 11/14/07 405.95 123.73 3,027.33 922.73 NA
H-08a MAG 12/10/07 406.00 123.75 3,027.28 922.71 NA

H-09c (ANNULUS) MAG 01/16/07 271.09 82.63 3,135.96 955.84 NA
H-09c (ANNULUS) MAG 02/12/07 270.61 82.48 3,136.44 955.99 NA
H-09c (ANNULUS) MAG 03/12/07 270.73 82.52 3,136.32 955.95 NA
H-09c (ANNULUS) MAG 04/10/07 270.35 82.40 3,136.70 956.07 NA
H-09c (ANNULUS) MAG 05/08/07 270.52 82.45 3,136.53 956.01 NA
H-09c (ANNULUS) MAG 06/11/07 270.36 82.41 3,136.69 956.06 NA
H-09c (ANNULUS) MAG 07/17/07 270.36 82.41 3,136.69 956.06 NA
H-09c (ANNULUS) MAG 08/15/07 270.36 82.41 3,136.69 956.06 NA
H-09c (ANNULUS) MAG 09/18/07 270.31 82.39 3,136.74 956.08 NA
H-09c (ANNULUS) MAG 10/16/07 270.19 82.35 3,136.86 956.11 NA
H-09c (ANNULUS) MAG 11/14/07 270.23 82.37 3,136.82 956.10 NA
H-09c (ANNULUS) MAG 12/10/07 270.17 82.35 3,136.88 956.12 NA

H-10a MAG 01/16/07 464.98 141.73 3,223.47 982.51 NA
H-10a MAG 02/12/07 464.91 141.70 3,223.54 982.54 NA
H-10a MAG 03/13/07 464.95 141.72 3,223.50 982.52 NA
H-10a MAG 04/09/07 464.86 141.69 3,223.59 982.55 NA
H-10a MAG 05/08/07 464.93 141.71 3,223.52 982.53 NA
H-10a MAG 06/12/07 464.95 141.72 3,223.50 982.52 NA
H-10a MAG 07/17/07 465.15 141.78 3,223.30 982.46 NA
H-10a MAG 08/15/07 465.29 141.82 3,223.16 982.42 NA
H-10a MAG 09/18/07 465.15 141.78 3,223.30 982.46 NA
H-10a MAG 10/16/07 465.00 141.73 3,223.45 982.51 NA
H-10a MAG 11/14/07 465.10 141.76 3,223.35 982.48 NA
H-10a MAG 12/10/07 465.17 141.78 3,223.28 982.46 NA
H-11b2 MAG 01/16/07 273.52 83.37 3,138.34 956.57 NA
H-11b2 MAG 02/12/07 273.24 83.28 3,138.62 956.65 NA
H-11b2 MAG 03/12/07 273.24 83.28 3,138.62 956.65 NA
H-11b2 MAG 04/09/07 273.00 83.21 3,138.86 956.72 NA
H-11b2 MAG 05/07/07 272.83 83.16 3,139.03 956.78 NA
H-11b2 MAG 06/12/07 272.94 83.19 3,138.92 956.74 NA
H-11b2 MAG 07/16/07 273.05 83.23 3,138.81 956.71 NA
H-11b2 MAG 08/13/07 273.10 83.24 3,138.76 956.69 NA
H-11b2 MAG 09/18/07 273.00 83.21 3,138.86 956.72 NA
H-11b2 MAG 10/15/07 272.45 83.04 3,139.41 956.89 NA
H-14 MAG 01/15/07 212.27 64.70 3,134.81 955.49 NA
H-14 MAG 02/13/07 211.65 64.51 3,135.43 955.68 NA
H-14 MAG 03/15/07 211.06 64.33 3,136.02 955.86 NA
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H-14 MAG 04/10/07 210.63 64.20 3,136.45 955.99 NA
H-14 MAG 05/09/07 210.23 64.08 3,136.85 956.11 NA
H-14 MAG 06/11/07 209.78 63.94 3,137.30 956.25 NA
H-14 MAG 07/17/07 209.44 63.84 3,137.64 956.35 NA
H-14 MAG 08/14/07 209.20 63.76 3,137.88 956.43 NA
H-14 MAG 09/18/07 208.99 63.70 3,138.09 956.49 NA
H-14 MAG 10/16/07 208.83 63.65 3,138.25 956.54 NA
H-14 MAG 11/14/07 208.69 63.61 3,138.39 956.58 NA

H-15 (ANNULUS) MAG 01/16/07 355.31 108.30 3,125.58 952.68 NA
H-15 (ANNULUS) MAG 02/13/07 355.58 108.38 3,125.31 952.59 NA
H-15 (ANNULUS) MAG 03/13/07 355.96 108.50 3,124.93 952.48 NA
H-15 (ANNULUS) MAG 04/11/07 355.96 108.50 3,124.93 952.48 NA
H-15 (ANNULUS) MAG 05/09/07 356.36 108.62 3,124.53 952.36 NA
H-15 (ANNULUS) MAG 06/13/07 356.70 108.72 3,124.19 952.25 NA
H-15 (ANNULUS) MAG 07/18/07 356.96 108.80 3,123.93 952.17 NA
H-15 (ANNULUS) MAG 08/14/07 357.14 108.86 3,123.75 952.12 NA
H-15 (ANNULUS) MAG 09/19/07 357.27 108.90 3,123.62 952.08 NA
H-15 (ANNULUS) MAG 10/17/07 357.04 108.83 3,123.85 952.15 NA
H-15 (ANNULUS) MAG 11/15/07 357.60 109.00 3,123.29 951.98 NA
H-15 (ANNULUS) MAG 12/11/07 357.43 108.94 3,123.46 952.03 NA

H-18 MAG 01/17/07 271.91 82.88 3,142.30 957.77 NA
H-18 MAG 02/13/07 271.19 82.66 3,143.02 957.99 NA
H-18 MAG 03/13/07 270.79 82.54 3,143.42 958.11 NA
H-18 MAG 04/11/07 270.11 82.33 3,144.10 958.32 NA
H-18 MAG 05/09/07 269.85 82.25 3,144.36 958.40 NA
H-18 MAG 06/13/07 269.41 82.12 3,144.80 958.54 NA
H-18 MAG 07/16/07 269.04 82.00 3,145.17 958.65 NA
H-18 MAG 08/14/07 268.73 81.91 3,145.48 958.74 NA
H-18 MAG 09/17/07 268.31 81.78 3,145.90 958.87 NA
H-18 MAG 10/17/07 267.80 81.63 3,146.41 959.03 NA
H-18 MAG 11/15/07 267.94 81.67 3,146.27 958.98 NA
H-18 MAG 12/07/07 267.32 81.48 3,146.89 959.17 NA

WIPP-18 MAG 01/17/07 308.29 93.97 3,149.28 959.90 NA
WIPP-18 MAG 02/13/07 308.10 93.91 3,149.47 959.96 NA
WIPP-18 MAG 03/13/07 308.08 93.90 3,149.49 959.96 NA
WIPP-18 MAG 04/11/07 307.93 93.86 3,149.64 960.01 NA
WIPP-18 MAG 05/09/07 307.93 93.86 3,149.64 960.01 NA
WIPP-18 MAG 06/13/07 307.93 93.86 3,149.64 960.01 NA
WIPP-18 MAG 07/18/07 308.04 93.89 3,149.53 959.98 NA
WIPP-18 MAG 08/14/07 307.99 93.88 3,149.58 959.99 NA
WIPP-18 MAG 09/19/07 308.00 93.88 3,149.57 959.99 NA
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WIPP-18 MAG 10/17/07 307.83 93.83 3,149.74 960.04 NA
WIPP-18 MAG 11/15/07 307.99 93.88 3,149.58 959.99 NA
WIPP-18 MAG 12/11/07 307.88 93.84 3,149.69 960.03 NA

WIPP-25 (ANNULUS) MAG 12/11/07 222.88 67.93 2,991.36 911.77 NA
WIPP-30 (ANNULUS) MAG 01/15/07 305.55 93.13 3,124.67 952.40 NA
WIPP-30 (ANNULUS) MAG 02/12/07 305.21 93.03 3,125.01 952.50 NA
WIPP-30 (ANNULUS) MAG 03/12/07 304.97 92.95 3,125.25 952.58 NA
WIPP-30 (ANNULUS) MAG 04/10/07 304.62 92.85 3,125.60 952.68 NA
WIPP-30 (ANNULUS) MAG 05/08/07 304.40 92.78 3,125.82 952.75 NA
WIPP-30 (ANNULUS) MAG 06/11/07 304.12 92.70 3,126.10 952.84 NA
WIPP-30 (ANNULUS) MAG 07/16/07 304.03 92.67 3,126.19 952.86 NA
WIPP-30 (ANNULUS) MAG 08/14/07 305.63 93.16 3,124.59 952.38 NA
WIPP-30 (ANNULUS) MAG 09/17/07 306.15 93.31 3,124.07 952.22 NA

WQSP-6a DL 01/17/07 167.32 50.92 3,196.74 974.37 NA
WQSP-6a DL 02/13/07 167.08 50.85 3,196.98 974.44 NA
WQSP-6a DL 03/13/07 167.09 50.85 3,196.97 974.44 NA
WQSP-6a DL 04/11/07 167.00 50.82 3,197.06 974.46 NA
WQSP-6a DL 05/09/07 167.27 50.90 3,196.79 974.38 NA
WQSP-6a DL 06/13/07 167.18 50.88 3,196.88 974.41 NA
WQSP-6a DL 07/18/07 167.18 50.88 3,196.88 974.41 NA
WQSP-6a DL 08/14/07 167.25 50.90 3,196.81 974.39 NA
WQSP-6a DL 09/19/07 167.19 50.88 3,196.87 974.41 NA
WQSP-6a DL 10/17/07 166.94 50.80 3,197.12 974.48 NA
WQSP-6a DL 11/15/07 167.57 51.00 3,196.49 974.29 NA
WQSP-6a DL 12/11/07 167.09 50.85 3,196.97 974.44 NA

CB-1 B/C 01/16/07 598.80 182.51 2,730.00 832.10 NA
CB-1 B/C 02/12/07 598.30 182.36 2,730.50 832.26 NA
CB-1 B/C 03/12/07 598.28 182.36 2,730.52 832.26 NA
CB-1 B/C 04/09/07 598.02 182.28 2,730.78 832.34 NA
CB-1 B/C 05/07/07 597.85 182.22 2,730.95 832.39 NA
CB-1 B/C 06/12/07 597.71 182.18 2,731.09 832.44 NA
CB-1 B/C 07/16/07 597.63 182.16 2,731.17 832.46 NA
CB-1 B/C 08/13/07 597.54 182.13 2,731.26 832.49 NA
CB-1 B/C 09/18/07 597.27 182.05 2,731.53 832.57 NA
CB-1 B/C 10/15/07 597.10 182.00 2,731.70 832.62 NA
CB-1 B/C 11/14/07 597.00 181.97 2,731.80 832.65 NA
CB-1 B/C 12/11/07 596.85 181.92 2,731.95 832.70 NA
DOE-2 B/C 01/16/07 729.23 222.27 2,690.41 820.04 NA
DOE-2 B/C 02/13/07 728.87 222.16 2,690.77 820.15 NA
DOE-2 B/C 03/13/07 728.47 222.04 2,691.17 820.27 NA
DOE-2 B/C 04/09/07 728.11 221.93 2,691.53 820.38 NA
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DOE-2 B/C 05/09/07 727.78 221.83 2,691.86 820.48 NA
DOE-2 B/C 06/13/07 727.36 221.70 2,692.28 820.61 NA
DOE-2 B/C 07/17/07 726.94 221.57 2,692.70 820.74 NA
DOE-2 B/C 08/14/07 726.62 221.47 2,693.02 820.83 NA
DOE-2 B/C 09/17/07 726.28 221.37 2,693.36 820.94 NA
DOE-2 B/C 10/16/07 725.93 221.26 2,693.71 821.04 NA
DOE-2 B/C 11/15/07 725.62 221.17 2,694.02 821.14 NA
DOE-2 B/C 12/11/07 725.35 221.09 2,694.29 821.22 NA
C-2505 SR/D 03/15/07 43.20 13.17 3,369.85 1,027.13 NA
C-2505 SR/D 06/14/07 43.22 13.17 3,369.83 1,027.12 NA
C-2505 SR/D 09/19/07 43.09 13.13 3,369.96 1,027.16 NA
C-2505 SR/D 12/05/07 42.91 13.08 3,370.02 1,027.18 NA
C-2506 SR/D 03/15/07 42.60 12.98 3,370.27 1,027.26 NA
C-2506 SR/D 06/14/07 42.63 12.99 3,370.24 1,027.25 NA
C-2506 SR/D 09/19/07 42.51 12.96 3,370.36 1,027.29 NA
C-2506 SR/D 12/05/07 42.33 12.90 3,370.51 1,027.33 NA
C-2507 SR/D 03/15/07 43.21 13.17 3,366.80 1,026.20 NA
C-2507 SR/D 06/14/07 43.17 13.16 3,366.84 1,026.21 NA
C-2507 SR/D 09/19/07 42.98 13.10 3,367.03 1,026.27 NA
C-2507 SR/D 12/05/07 42.80 13.05 3,367.11 1,026.29 NA
C-2811 SR/D 03/15/07 52.40 15.97 3,346.70 1,020.07 NA
C-2811 SR/D 06/14/07 52.60 16.03 3,346.50 1,020.01 NA
C-2811 SR/D 09/19/07 52.03 15.86 3,347.07 1,020.19 NA
C-2811 SR/D 12/05/07 51.34 15.65 3,347.50 1,020.32 NA
PZ-01 SR/D 03/15/07 40.15 12.24 3,373.26 1,028.17 NA
PZ-01 SR/D 06/14/07 40.30 12.28 3,373.11 1,028.12 NA
PZ-01 SR/D 09/19/07 40.15 12.24 3,373.26 1,028.17 NA
PZ-01 SR/D 12/05/07 39.98 12.19 3,373.30 1,028.18 NA
PZ-02 SR/D 03/15/07 40.37 12.30 3,373.05 1,028.11 NA
PZ-02 SR/D 06/14/07 40.58 12.37 3,372.84 1,028.04 NA
PZ-02 SR/D 09/19/07 40.43 12.32 3,372.99 1,028.09 NA
PZ-02 SR/D 12/05/07 40.09 12.22 3,373.27 1,028.57 NA
PZ-03 SR/D 03/15/07 41.70 12.71 3,374.45 1,028.53 NA
PZ-03 SR/D 06/14/07 41.88 12.77 3,374.27 1,028.48 NA
PZ-03 SR/D 09/19/07 41.86 12.76 3,374.29 1,028.48 NA
PZ-03 SR/D 12/05/07 41.62 12.69 3,374.50 1,028.55 NA
PZ-04 SR/D 03/15/07 43.73 13.33 3,368.37 1,026.68 NA
PZ-04 SR/D 06/14/07 43.73 13.33 3,368.37 1,026.68 NA
PZ-04 SR/D 09/19/07 43.49 13.26 3,368.77 1,026.80 NA
PZ-04 SR/D 12/05/07 43.24 13.18 3,370.41 1,027.30 NA
PZ-05 SR/D 03/15/07 39.81 12.13 3,375.50 1,028.85 NA
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Table F.9 - Groundwater Level Measurement Results for 2007

Well Number Zone Date
Measured

Depth from
Top of
Casing

Measured
Depth in
Meters

Elevation
in Feet
AMSL

Elevation
in Meters

Elevation in
Feet AMSL,
if Adjusted

to Equivalent
Freshwater

Head

F-34

PZ-05 SR/D 06/14/07 40.13 12.23 3,375.18 1,028.75 NA
PZ-05 SR/D 09/19/07 40.11 12.23 3,375.20 1,028.76 NA
PZ-05 SR/D 12/05/07 39.95 12.18 3,375.29 1,028.79 NA
PZ-06 SR/D 03/15/07 41.34 12.60 3,372.15 1,027.83 NA
PZ-06 SR/D 06/14/07 41.47 12.64 3,372.02 1,027.79 NA
PZ-06 SR/D 09/19/07 41.32 12.59 3,372.17 1,027.84 NA
PZ-06 SR/D 12/05/07 40.98 12.49 3,372.35 1,027.89 NA
PZ-07 SR/D 03/15/07 35.30 10.76 3,378.69 1,029.82 NA
PZ-07 SR/D 06/14/07 35.57 10.84 3,378.42 1,029.74 NA
PZ-07 SR/D 09/19/07 35.52 10.83 3,378.47 1,029.76 NA
PZ-07 SR/D 12/05/07 35.30 10.76 3,378.54 1,029.78 NA
PZ-08 SR/D 03/15/07 66.55 20.28 3,351.72 1,021.60 NA
PZ-08 SR/D 06/14/07 62.81 19.14 3,355.46 1,022.74 NA
PZ-08 SR/D 09/19/07 62.68 19.10 3,355.59 1,022.78 NA
PZ-08 SR/D 12/05/07 63.49 19.35 3,354.70 1,022.51 NA
PZ-09 SR/D 03/15/07 55.90 17.04 3,365.31 1,025.75 NA
PZ-09 SR/D 06/14/07 56.10 17.10 3,365.11 1,025.69 NA
PZ-09 SR/D 09/19/07 56.28 17.15 3,364.93 1,025.63 NA
PZ-09 SR/D 12/05/07 56.20 17.13 3,364.89 1,025.62 NA
PZ-10 SR/D 03/15/07 33.80 10.30 3,372.00 1,027.79 NA
PZ-10 SR/D 06/14/07 33.61 10.24 3,372.19 1,027.84 NA
PZ-10 SR/D 09/19/07 33.51 10.21 3,372.29 1,027.87 NA
PZ-10 SR/D 12/05/07 33.51 10.21 3,372.22 1,027.85 NA
PZ-11 SR/D 03/15/07 43.25 13.18 3,375.70 1,028.91 NA
PZ-11 SR/D 06/14/07 43.37 13.22 3,375.58 1,028.88 NA
PZ-11 SR/D 09/19/07 43.43 13.24 3,375.52 1,028.86 NA
PZ-11 SR/D 12/05/07 43.28 13.19 3,375.50 1,028.85 NA
PZ-12 SR/D 03/15/07 49.47 15.08 3,359.52 1,023.98 NA
PZ-12 SR/D 06/14/07 49.45 15.07 3,359.54 1,023.99 NA
PZ-12 SR/D 09/19/07 49.27 15.02 3,359.72 1,024.04 NA
PZ-12 SR/D 12/05/07 48.82 14.88 3,360.10 1,024.16 NA
PZ-13 SR/D 12/05/07 63.95 19.49 3,358.29 1,023.61 NA
PZ-14 SR/D 12/05/07 66.60 20.30 3,353.98 1,022.38 NA
PZ-15 SR/D 12/05/07 45.28 13.80 3,385.58 1,031.92 NA

Note: Italicized entries are different than reported in monthly water level reports to the NMED, including
errata that pertained to C-2737 (PIP), H-15 (PIP), and WIPP-30 (PIP).  The changes are due
either to casing elevation, or adjustment for tubing position relative to top of casing, and result in
correct datums through 2007.
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G-1

Appendix G
Air Sampling Data:  Concentrations of Radionuclides

Table G.1 - Radionuclide Concentrations (Bq/m3) in Quarterly Composite Air Filters Collected from
Locations Surrounding the WIPP Site.  See Appendix C for sampling location codes.

Location Quarter [RN] 2 X TPU MDC [RN] 2 X TPU MDC [RN] 2 X TPU MDC
241Am 238Pu 239+240Pu

CBD 1 6.06E-08 7.35E-08 1.61E-04 2.58E-08 8.43E-08 9.97E-06 -9.96E-09 3.09E-08 9.97E-06
2 -7.96E-09 2.07E-08 1.49E-04 -1.18E-08 2.83E-08 5.00E-06 -7.63E-09 2.27E-08 2.36E-05
3 7.68E-08 2.13E-07 1.36E-04 -2.61E-08 6.12E-08 1.00E-05 -8.66E-09 3.52E-08 4.71E-05
4 1.31E-07 1.27E-07 1.61E-04 -1.54E-08 3.13E-08 4.21E-05 2.31E-08 5.21E-08 4.99E-06

MLR 1 2.41E-08 4.85E-08 1.61E-04 2.17E-08 8.30E-08 9.95E-06 4.46E-09 4.98E-08 9.95E-06
2 5.36E-08 6.51E-08 1.49E-04 -7.21E-09 2.07E-08 4.99E-06 6.67E-09 3.78E-08 2.36E-05
3 -9.80E-09 6.08E-08 1.36E-04 4.20E-08 5.73E-08 9.94E-06 -1.16E-08 2.67E-08 4.71E-05
4 1.96E-08 7.22E-08 1.61E-04 -1.29E-08 2.88E-08 4.21E-05 8.92E-09 3.97E-08 5.00E-06

SEC 1 6.56E-09 3.41E-08 1.61E-04 5.05E-08 8.72E-08 9.95E-06 8.28E-09 4.69E-08 9.95E-06
2 2.51E-08 4.53E-08 1.49E-04 -9.97E-09 2.52E-08 4.99E-06 8.83E-09 3.93E-08 2.36E-05
3 0.00E+00 1.21E-07 1.36E-04 -1.57E-08 3.77E-08 9.96E-06 -1.88E-08 4.12E-08 4.71E-05
4 1.13E-08 8.27E-08 1.61E-04 4.81E-09 5.38E-08 5.20E-05 -9.61E-09 2.76E-08 5.01E-06

SMR 1 2.09E-08 5.36E-08 1.61E-04 5.85E-08 1.09E-07 9.96E-06 -8.67E-09 2.81E-08 9.96E-06
2 2.42E-08 4.37E-08 1.49E-04 -8.37E-09 2.40E-08 5.00E-06 -8.94E-09 2.48E-08 2.36E-05
3 2.32E-08 1.25E-07 1.36E-04 -7.96E-09 2.85E-08 9.97E-06 -1.15E-08 3.41E-08 4.71E-05
4 2.46E-08 1.16E-07 1.61E-04 1.07E-08 7.27E-08 4.22E-05 1.25E-08 7.10E-08 5.03E-06

WEE 1 3.09E-08 4.69E-08 1.61E-04 1.37E-08 8.42E-08 9.95E-06 4.79E-08 6.78E-08 9.95E-06
2 1.99E-08 4.36E-08 1.49E-04 1.19E-08 4.04E-08 5.00E-06 -1.25E-08 2.92E-08 2.36E-05
3 1.49E-08 5.94E-08 1.36E-04 1.18E-08 3.24E-08 9.94E-06 6.41E-09 3.67E-08 4.71E-05
4 5.12E-09 1.18E-07 1.61E-04 9.55E-09 5.41E-08 4.21E-05 9.52E-09 5.40E-08 5.01E-06

WFF 1 2.57E-08 5.59E-08 1.61E-04 4.07E-08 1.15E-07 9.96E-06 7.79E-09 5.92E-08 9.96E-06
2 2.91E-08 4.65E-08 1.49E-04 -5.50E-09 1.87E-08 4.99E-06 2.42E-08 5.14E-08 2.36E-05
3 7.75E-10 6.45E-08 1.36E-04 1.19E-08 4.23E-08 9.95E-06 -1.05E-08 2.73E-08 4.71E-05
4 6.13E-08 8.97E-08 1.61E-04 -5.24E-09 1.69E-08 4.21E-05 2.28E-08 4.32E-08 4.99E-06

WSS 1 7.57E-09 3.94E-08 1.61E-04 3.40E-09 9.84E-08 9.97E-06 -1.70E-08 4.08E-08 9.97E-06
2 -7.47E-09 2.01E-08 1.49E-04 2.10E-08 4.89E-08 4.99E-06 -7.67E-09 2.13E-08 2.36E-05
3 -1.09E-08 6.74E-08 1.36E-04 -1.16E-08 2.94E-08 9.95E-06 -1.35E-08 3.16E-08 4.71E-05
4 4.61E-08 9.43E-08 1.61E-04 7.06E-09 4.82E-08 4.21E-05 -1.02E-08 2.75E-08 5.00E-06

WAB 1 2.86E-04 3.80E-04 4.48E-04 -1.46E-05 4.14E-04 4.04E-04 6.28E-05 3.56E-04 4.03E-04
2 1.95E-04 3.61E-04 4.72E-04 -6.69E-05 1.94E-04 4.04E-04 9.93E-05 3.36E-04 4.21E-04
3 -1.22E-04 2.73E-04 5.68E-04 -7.35E-05 1.86E-04 3.42E-04 4.19E-04 5.12E-04 3.78E-04
4 0.00E+00 1.25E-03 1.12E-03 1.33E-04 5.96E-04 7.21E-04 1.62E-04 5.70E-04 6.82E-04

Minimum -1.09E-08 6.74E-08 1.36E-04 -2.61E-08 6.12E-08 1.00E-05 -1.88E-08 4.12E-08 4.71E-05
Maximum 1.31E-07 1.27E-07 1.61E-04 5.85E-08 1.09E-07 9.96E-06 4.79E-08 6.78E-08 9.95E-06

Mean 2.52E-08 7.31E-08 1.52E-04 7.40E-09 5.22E-08 1.71E-05 8.80E-10 3.92E-08 2.14E-05

Location Quarter RN 2 X TPU MDC RN 2 X TPU MDC RN 2 X TPU MDC
234U 235U 238U

CBD 1 1.48E-06 4.90E-07 9.03E-04 8.53E-08 9.45E-08 9.90E-05 1.35E-06 4.54E-07 3.47E-04
2 6.58E-07 2.51E-07 9.16E-04 1.33E-08 4.06E-08 9.90E-05 5.58E-07 2.23E-07 4.08E-04
3 1.59E-06 5.00E-07 7.80E-04 2.28E-07 2.13E-07 3.73E-05 1.83E-06 5.31E-07 3.96E-04
4 1.81E-06 3.66E-07 7.92E-04 1.54E-07 1.20E-07 3.72E-05 1.97E-06 3.81E-07 3.22E-04

MLR 1 1.43E-06 4.42E-07 9.03E-04 6.96E-08 7.59E-08 9.90E-05 1.35E-06 4.21E-07 3.47E-04
2 7.44E-07 2.74E-07 9.16E-04 3.21E-08 5.55E-08 9.90E-05 6.13E-07 2.38E-07 4.08E-04
3 1.38E-06 3.18E-07 7.80E-04 1.22E-07 1.11E-07 3.72E-05 1.32E-06 3.07E-07 3.96E-04
4 1.89E-06 3.72E-07 7.92E-04 5.88E-08 8.04E-08 3.72E-05 1.96E-06 3.77E-07 3.22E-04

SEC 1 1.28E-06 4.26E-07 9.03E-04 1.28E-07 1.07E-07 9.90E-05 1.13E-06 3.85E-07 3.47E-04
2 5.84E-07 2.39E-07 9.16E-04 -3.62E-09 1.66E-08 9.90E-05 5.05E-07 2.16E-07 4.08E-04
3 1.84E-06 4.30E-07 7.80E-04 1.09E-07 1.27E-07 3.72E-05 8.82E-07 2.95E-07 3.96E-04
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Table G.1 - Radionuclide Concentrations (Bq/m3) in Quarterly Composite Air Filters Collected from
Locations Surrounding the WIPP Site.  See Appendix C for sampling location codes.

Location Quarter [RN] 2 X TPU MDC [RN] 2 X TPU MDC [RN] 2 X TPU MDC

G-2

4 1.40E-06 3.32E-07 7.92E-04 1.84E-08 5.23E-08 3.72E-05 1.12E-06 2.93E-07 3.22E-04
SMR 1 1.66E-06 5.18E-07 9.03E-04 7.50E-08 7.85E-08 9.90E-05 1.50E-06 4.76E-07 3.47E-04

2 6.90E-07 2.72E-07 9.16E-04 3.43E-08 5.91E-08 9.90E-05 6.88E-07 2.71E-07 4.08E-04
3 1.18E-06 3.59E-07 7.80E-04 2.65E-08 7.11E-08 3.72E-05 1.62E-06 4.15E-07 3.96E-04
4 2.30E-06 5.91E-07 7.92E-04 1.17E-07 1.72E-07 3.72E-05 2.36E-06 5.99E-07 3.22E-04

WEE 1 1.74E-06 5.67E-07 9.03E-04 5.92E-08 7.30E-08 9.90E-05 1.14E-06 4.04E-07 3.47E-04
2 6.08E-07 2.29E-07 9.16E-04 8.11E-09 4.22E-08 9.90E-05 5.97E-07 2.24E-07 4.08E-04
3 3.72E-07 2.11E-07 7.80E-04 2.20E-08 7.47E-08 3.72E-05 1.33E-08 6.40E-08 3.96E-04
4 1.66E-06 4.18E-07 7.92E-04 8.54E-08 1.15E-07 3.72E-05 1.84E-06 4.37E-07 3.22E-04

WFF 1 1.35E-06 4.67E-07 9.03E-04 9.49E-08 9.85E-08 9.91E-05 1.13E-06 4.05E-07 3.47E-04
2 6.45E-07 2.67E-07 9.16E-04 7.27E-08 8.62E-08 9.90E-05 7.30E-07 2.89E-07 4.08E-04
3 1.63E-06 3.66E-07 7.80E-04 4.10E-08 7.57E-08 3.72E-05 1.35E-06 3.30E-07 3.96E-04
4 1.45E-06 3.17E-07 7.92E-04 1.01E-07 9.56E-08 3.72E-05 1.50E-06 3.21E-07 3.22E-04

WSS 1 1.02E-06 3.31E-07 9.03E-04 2.94E-08 5.32E-08 9.90E-05 9.33E-07 3.10E-07 3.47E-04
2 8.98E-07 3.11E-07 9.16E-04 1.43E-08 3.84E-08 9.90E-05 6.56E-07 2.48E-07 4.08E-04
3 1.80E-06 3.77E-07 7.80E-04 3.89E-08 7.38E-08 3.72E-05 1.18E-06 3.05E-07 3.96E-04
4 1.39E-06 3.68E-07 7.92E-04 1.66E-07 1.47E-07 3.72E-05 1.30E-06 3.52E-07 3.22E-04

WAB 1 6.30E-03 2.61E-03 1.29E-03 4.46E-04 6.55E-04 5.76E-04 7.16E-03 2.85E-03 7.32E-04
2 4.21E-03 1.85E-03 1.26E-03 7.84E-05 3.77E-04 5.24E-04 2.86E-03 1.42E-03 7.51E-04
3 8.93E-03 2.20E-03 1.14E-03 7.24E-04 7.74E-04 4.87E-04 1.04E-02 2.36E-03 7.60E-04
4 5.78E-03 2.43E-03 1.46E-03 -1.98E-04 4.83E-04 8.67E-04 3.55E-03 1.92E-03 9.92E-04

Minimum 3.72E-07 2.11E-07 7.80E-04 -3.62E-09 1.66E-08 9.90E-05 1.33E-08 6.40E-08 3.96E-04
Maximum 2.30E-06 5.91E-07 7.92E-04 2.28E-07 2.13E-07 3.73E-05 2.36E-06 5.99E-07 3.22E-04

Mean 1.30E-06 3.72E-07 8.48E-04 7.14E-08 8.74E-08 6.81E-05 1.18E-06 3.42E-07 3.68E-04

Location Quarter [RN] 2 X TPU MDC [RN] 2 X TPU MDC [RN] 2 X TPU MDC
40K 60Co 137Cs

CBD 1 3.51E-04* 4.42E-04 5.63E-04 6.22E-05* 4.77E-05 6.01E-05 4.00E-05* 4.10E-05 4.98E-05
2 1.16E-03* 6.78E-04 7.91E-04 4.47E-05* 6.56E-05 7.58E-05 -5.10E-05* 7.46E-05 7.58E-05
3 4.16E-04* 3.37E-04 4.33E-04 8.04E-06* 3.68E-05 4.30E-05 6.90E-06 2.73E-05 3.28E-05
4 4.32E-04* 3.23E-04 4.20E-04 7.75E-06* 2.31E-05 4.08E-08 4.46E-06* 2.71E-05 3.24E-05

MLR 1 3.89E-04 2.20E-04 3.06E-04 7.03E-06* 5.35E-05 5.87E-05 3.82E-05* 4.05E-05 4.93E-05
2 1.10E-03* 6.73E-04 7.84E-04 2.44E-05* 6.97E-05 7.92E-05 -1.12E-04* 7.86E-05 7.51E-05
3 3.71E-04* 3.71E-04 4.56E-04 1.75E-05* 3.51E-05 4.22E-05 -3.92E-05* 3.07E-05 3.10E-05
4 2.54E-04* 3.66E-04 4.45E-04 -4.51E-06* 3.81E-05 4.23E-05 9.01E-06* 2.85E-05 3.42E-05

SEC 1 -1.32E-04* 5.27E-04 5.55E-04 9.62E-06* 5.23E-05 5.93E-05 1.39E-05* 3.75E-05 4.29E-05
2 2.70E-04* 3.53E-04 4.31E-04 1.11E-05* 3.66E-05 4.33E-05 -2.23E-05* 3.06E-05 3.33E-05
3 6.16E-04* 6.99E-04 7.97E-04 2.69E-05* 7.03E-05 8.01E-05 -1.08E-04* 8.10E-05 7.80E-05
4 3.95E-04* 3.67E-04 4.59E-04 -1.33E-05* 4.02E-05 4.33E-05 3.00E-05* 2.76E-05 3.46E-05

SMR 1 2.76E-04 2.18E-04 3.31E-04 1.79E-05* 5.11E-05 5.90E-05 1.87E-05* 3.73E-05 4.31E-05
2 3.36E-04 1.81E-04 2.51E-04 7.54E-06* 3.44E-05 4.02E-05 1.10E-05* 2.81E-05 3.38E-05
3 8.84E-04* 6.70E-04 7.73E-04 2.20E-05* 6.63E-05 7.54E-05 -1.21E-04* 7.90E-05 7.47E-05
4 7.76E-04 5.06E-04 7.78E-04 8.26E-05* 7.31E-05 8.53E-05 -1.21E-04* 8.45E-05 8.07E-05

WEE 1 3.39E-04* 4.54E-04 5.38E-04 5.58E-05* 4.47E-05 5.66E-05 3.62E-06* 4.13E-05 4.62E-05
2 1.06E-03* 6.84E-04 7.94E-04 8.81E-05* 6.73E-05 7.91E-05 -7.16E-05* 7.67E-05 7.64E-05
3 2.08E-04 2.34E-04 3.75E-04 -3.04E-05* 4.00E-05 4.06E-05 1.28E-05* 2.72E-05 3.31E-05
4 2.32E-04 2.54E-04 4.06E-04 1.37E-05* 3.65E-05 4.34E-05 1.67E-06* 2.71E-05 3.22E-05

WFF 1 4.42E-04* 4.46E-04 5.78E-04 4.89E-05* 5.15E-05 6.16E-05 -2.73E-05* 4.51E-05 4.87E-05
2 5.43E-04* 3.07E-04 4.18E-04 5.43E-06* 3.69E-05 4.26E-05 7.47E-06 2.80E-05 3.36E-05
3 5.03E-04* 6.65E-04 7.55E-04 -6.18E-06* 6.83E-05 7.60E-05 -1.09E-05* 6.29E-05 7.50E-05
4 -6.52E-06* 3.94E-04 4.49E-04 -6.32E-06* 4.03E-05 4.49E-05 5.87E-06* 2.92E-05 3.48E-05

WSS 1 4.52E-04 5.50E-04 8.83E-04 1.64E-04* 7.29E-05 8.56E-05 -6.49E-05* 7.05E-05 7.12E-05
2 2.05E-04 1.69E-04 2.59E-04 5.86E-06* 3.71E-05 4.31E-05 6.77E-06* 2.82E-05 3.38E-05
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Table G.1 - Radionuclide Concentrations (Bq/m3) in Quarterly Composite Air Filters Collected from
Locations Surrounding the WIPP Site.  See Appendix C for sampling location codes.

Location Quarter [RN] 2 X TPU MDC [RN] 2 X TPU MDC [RN] 2 X TPU MDC

G-3

3 2.16E-04 2.42E-04 3.87E-04 3.35E-05* 3.64E-05 4.54E-05 2.62E-05* 2.65E-05 3.33E-05
4 1.68E-03* 6.90E-04 8.12E-04 -3.20E-05* 7.10E-05 7.66E-05 -1.04E-04* 7.74E-05 7.44E-05

WAB 1 8.59E+00* 3.10E+00 4.04E+00 1.02E+00* 5.48E-01 6.41E-01 -3.04E-01* 5.14E-01 5.33E-01
2 4.97E+00* 4.83E+00 5.55E+00 3.24E-01* 5.02E-01 5.77E-01 -2.93E-01* 5.47E-01 5.62E-01
3 9.64E+00* 5.08E+00 5.93E+00 7.92E-02* 4.99E-01 5.64E-01 -5.81E-01* 5.69E-01 5.63E-01
4 4.50E+00* 2.52E+00 3.36E+00 5.21E-01* 2.53E-01 3.44E-01 -5.16E-02* 2.07E-01 2.38E-01

Minimum -1.32E-04* 5.27E-04 5.55E-04 -3.20E-05* 7.10E-05 7.66E-05 -1.21E-04* 8.45E-05 8.07E-05
Maximum 1.68E-03* 6.90E-04 8.12E-04 1.64E-04* 7.29E-05 8.56E-05 4.00E-05* 4.10E-05 4.98E-05

Mean 4.92E-04 4.29E-04 5.44E-04 2.40E-05 4.99E-05 5.65E-05 -2.20E-05 4.62E-05 4.98E-05

Location Quarter [RN] 2 X TPU MDC
90Sr

CBD 1 -1.07E-06 3.06E-06 1.86E-03
2 -1.31E-06 4.47E-06 1.03E-03
3 -1.35E-06 4.20E-06 9.90E-04
4 -2.40E-06 3.46E-06 1.40E-03

MLR 1 -8.69E-07 3.05E-06 1.86E-03
2 -2.28E-06 4.48E-06 1.03E-03
3 -3.77E-06 4.24E-06 9.90E-04
4 -1.28E-06 3.70E-06 1.40E-03

SEC 1 1.40E-07 3.06E-06 1.86E-03
2 -1.97E-06 4.49E-06 1.03E-03
3 -2.68E-07 4.57E-06 9.90E-04
4 3.71E-07 4.26E-06 1.40E-03

SMR 1 -8.01E-07 3.05E-06 1.86E-03
2 -2.50E-06 4.51E-06 1.03E-03
3 5.86E-07 4.38E-06 9.90E-04
4 -3.86E-06 4.39E-06 1.40E-03

WEE 1 -7.40E-08 3.12E-06 1.86E-03
2 -1.42E-06 4.51E-06 1.03E-03
3 -8.48E-07 4.11E-06 9.90E-04
4 -1.44E-06 3.92E-06 1.40E-03

WFF 1 -1.48E-07 3.16E-06 1.86E-03
2 -1.85E-06 4.52E-06 1.03E-03
3 -1.05E-06 4.11E-06 9.90E-04
4 -9.90E-07 3.60E-06 1.40E-03

WSS 1 -1.46E-07 3.14E-06 1.86E-03
2 -2.19E-06 4.57E-06 1.03E-03
3 5.37E-07 4.34E-06 9.90E-04
4 -1.78E-06 4.33E-06 1.40E-03

WAB 1 -2.69E-03 2.30E-02 3.31E-03
2 -8.91E-03 3.22E-02 3.12E-03
3 -4.59E-03 3.18E-02 3.13E-03
4 -2.71E-03 2.61E-02 3.14E-03

Minimum -3.86E-06 4.39E-06 1.40E-03
Maximum 5.86E-07 4.38E-06 9.90E-04

Mean -1.22E-06 3.96E-06 1.32E-03
*Gamma spectroscopy samples with confidence levels less than 90 percent - not considered "detects."
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Appendix H
Comparison of Detected Radionuclides to the Radiological Baseline

The figures in this appendix show the highest detected radionuclides from 2007
environmental monitoring sample analysis results compared to the 99 percent
confidence interval radiological baseline values established for these isotopes
(DOE/WIPP-92-037).  Figures address air filter composite, groundwater, surface water,
sediment, soil, and vegetation results.  Note, all results with the exception of vegetation
and were compared to the baseline upper 99 percentile probability value.  The baseline
did not include probability distributions for these; therefore, these sample results are
compared to the baseline mean values.  A detailed discussion of environmental
monitoring radionuclide sample results is contained in Chapter 4.
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Comparison of Detected U-235 in Groundwater to the 
Baseline
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Comparison of Detected K-40 in Groundwater to the 
Baseline
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Comparison of Detected U-234 in Surface Water to 
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Comparison of Detected U-235 in Surface Water to 
the Baseline
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Comparison of Detected K-40 in Surface Water to 
the Baseline
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Comparison of Detected U-235 in Sediment to the 
Baseline
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Comparison of Detected Pu-239+240 in Sediment to 
the Baseline
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Comparison of Detected Cs-137 in Sediment to the 
Baseline
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Comparison of Detected U-235 in Soil to the Baseline
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Comparison of Detected Pu-239+240 in Soil to the 
Baseline
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Comparison of Detected Cs-137 in Soil to the 
Baseline
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